Se 
Ee 


D 


Systematic and Anatomical Studies on Some 
Japanese Plants, II. 


(JUNCACEAE) 
By 


Yosisuke SATAKE. 


With 24 Textfigures and 4 Plates. 


Contents. 
ee ees geed Zeg Suen rg 132 
I-MiSystematicvAnatomydotePeduncles 4 0 1 assess checscaeotases eren Ee 133 
zt, Ke erleedegen e t edicti nee lt 133 
b. Structure of Peduncles and Analytical Key to the Species. 
TURCA RER. EE 134 
ET A EE 139 
c. Systematic Importance of the Anatomy of Peduncles ............... T 141 
MN Systematic Andtomyasofe arpelSge € 0. 5.00.90. 00 Sagen ciet eene me aie ep Aeg 142 
acelechnicaie NIethodt eene Ee 142 
b. Structure of Carpels, Analytical Key to the Species and Descriptions 
of Carpels. 
MS d DIETE A eee ene eMC CERT AN 143 
Jr MEP Manet chen Serio dag AS E, 157 
c. Systematic Importance of the Anatomy of Carpels ........................ 160 
III. Systematic Value of Seeds, especially of the Anatomy of Testae and 
IEEE E CUES alas sans TE 161 
aT echnicalblVIerhod eet AN 161 
b. General Remarks on the Testae and Tegmenta of Seeds and Key to 
the Species with Special Reference to the Characters of the Seeds... 162 
EAS VA EE 162 
Qs. AAA enee 167 
Cam cystematicslmportancerOf Seeds o -.. .«« «ere eo eee cere reri eese eee caian 168 
d. Tables showing the Different Characters of Seeds .................... 11169 
IV. Enumeration of the Japanese Juncaceae with Synoptical Keys............... 172 
De JE IER ane WA WAW WA EOE E TO NENE 172 
Ir, JET eee eters ee ZE 192 
V. Distribution of the Juncaceae in Japan and in Neighbouring Regions ... 202 


132 Y. SATAKE 


VI. List of Literature 


a. On Anatomical EE 213 

b. On Works relating to REES 213 

O tete tere evite epe ti c uA e ED SU Me TEE REDE AUT 
Introduction. 


The Juncaceae of Japan is rather a small family comprising as it does 
only two genera and 45 species and 19 varieties. Consequently some kinds of 
monographs or iconographs of this family may well have existed already. But 
there being in reality no such work to be found in Japan, we have so far only 
followed the opinions of foreign botanists in the case of Japanese rushes. 
This is mainly due to the fact that our botanists have refrained from studying 
the same groups (Junci and Luzulae) owing to the extreme difficulty in dis- 
tinguishing specifically one plant from another by flowers and leaves which 
are rather similar in their taxonomic characters in nearly all the species. 
Through the suggestion of Professor B. HAvATA, I have undertaken to work 
up these difficult groups by studying all the species so far found in Japan, 
from the view-point of systematic anatomy, in the hope that some specific 
criteria might be found in the structure of peduncles, carpels and seeds. This 
work has been executed from the spring of 1930 up to the same season of 1933. 

In the commencement of my work, I had at first the intention of studying 
just so much characteristics as are recognizable in the anatomy of peduncles 
and testae and tegmenta of seeds, but afterwards my attention was occasionally 
called to the fact that there exist some important criteria in the anatomy of 
carpels, and this I have pursued with utmost care in the present work. 

Fresh material is in many cases wanted in the study of the anatomy of 
peduncles, but herbarium-specimens are mostly sufficient for carpels, and conse- 
quently the studies on carpels are to be considered as much more conveniently 
executable than those on the other parts of the plants. As there is as yet no 
such work regarding carpels on the rush-family, I may be allowed to say that 
at least the part in the present paper concerning carpels is the original pro- 
duction of my own. 

In the fourth part of this paper I have enumerated all the species so far 
recorded from Japan, but I have not here proposed any new system. In the 
final part I have mentioned some of literature on the Japanese Juncaceae, 
regarding anatomy or relating to floras. 
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The main aim of this work is to give a concrete idea of what natural 
relation every species of Japanese rushes bears to each other in its internal 
and external characters. If the present paper may make even the least con- 
tribution to our knowledge of the classification of the Japanese Juncaceae, my 
labour will be amply repaid. 

In conclusion, I avail myself of this opportunity of tendering my hearty 
thanks to Professor B. Hayara for his painstaking revision of this manuscript. 
Nor should I forget to express my indebtedness to Professor K. SHIBATA and 
to Professor T. Nakar for their kindness in giving me many facilities for my 
work. I am also very much indebted to Professor K. MivABE and Professor 
G. Koizumi who put their valuable specimens to my disposal. To other staffs 
of the Botanical Institute, who have helped me directly or indirectly, I am under 
great obligations. 


June 8, 1933. Botanical Institute, Faculty of Science, 
Imperial University of Tokyo. 


I. Systematic Anatomy of Peduncles. 


On the anatomy of the stems, leaves and rhizomes of the Juncaceae, there 
are many studies made by BucHENAU (5-6), BLAU (2), HASLINGER (10) and others. 
But these organs are to be easily affected by any ecological factor and there- 
fore can not be regarded as affording systematic criteria; for example, the 
mechanical tissue in the stem is differently situated according to the different 
portions, and also according to whether the stem bears flowers or fruits in 
the same species or even in the same individual. I have consequently chosen, 
as the object of this study, peduncles which are probably not so changeable 
as the other organs like stems or rhizomes and which are rather simpler in : 
their structure than those of the latter two, and I have studied what important 
róle the anatomical characters of the peduncles play in the taxonomy of the 
Japanese Juncaceae. The term peduncle used here denotes that of a head in 
Juncus and Luzula excepting the subgenus Plerodes, but means that of a 


flower in the latter subgenus. 


a. Technical Method. 


Observations are made in the cross section of peduncles in fresh or dry 
materials. The sections are cut by hands, stained by safranin to examine 
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the lignified tissue, and are kept in 50% glycerin. The same method is taken 


in the case of carpels. 


b. Structure of Peduncles and Analytical Key to the Species. 


1. Juncus. 


Peduncles of Juncus consist of five parts: epidermis, cortex, mechanical 
tissue, vascular bundle and pith. From the view-point of the systematic 
anatomy, the most valuable characters are 
1 SOPOT found in epidermis, cortex and mechanical tissue. 
The epidermis shows a most remarkable 
characteristic and is composed of variously 
shaped epidermal cells. Viewed in the cross 
section, the epidermal cells are usually lignified 
and thickened on the outer side and are some- 
times covered with cuticle. The most typical 
form is rectangular with shorter radial side 
than the tangential side. This kind of the 
epidermal cells is found in Juncus tenuis, J. 
decipiens and J. bufonius (Fig. 2.-3). In Juncus 
Maximowiezü (Fig. 4.-7) they are somewhat 
quadrate and larger than those in any other 
species. In Juncus alatus (Fig. 1-3), J. papil- 
losus and J. oligocephalus (Fig. 2.-5, 6) they 
are oval and somewhat thickened on the outer 
side. The most interesting fact is found in 
Fig. L Five different types of Juncus prominens (Fig. 1.-5; Fig. 3), in which 
pe Be aA Sieg the outer cell-walls of the epidermal cells are 
pluritubulosus BUCHEN. 2. J. not only thickened, but also remarkably ele- 
beringensis BUCHEN. 3. J. alatus vated on the outer side (Fig. 3.-4). It should 
di SAVE 4 d. ets be noticed that this characteristic is never found 
SMITH. 5. J. prominens MIYABE 


et KUDÔ. Those portions in the in other species, except in Juncus falcatus and 
figures given with oblique lines are its allies. 
guard-cells and subsidiary cells. 


Stomata in the epidermis afford also an 
important criterion in systematizing. They consist of two guard-cells and two 
subsidiary cells parallel to the former, as much the same manner as in the 
Poaceae or in the Cyperaceae. In cross section the guard-cells are found to 
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be mostly rectangular or nearly quadrate, rarely triangular or elliptical, their 
two lateral cell-walls are thin and the outer and inner cell-walls are very 
thick. In some species the guard-cells have, seen in cross section, each two 
points on the face of the stomatic cleft which points are caused by cuticle- 
accumulation at the outer and inner sides, or only one point at the outer side. 
The guard-cells are usually as large as the subsidiary cells (Fig. 4.-2) or often 
smaller than the latter (Fig. 2.-5, 8). 

The shape of the subsidiary cells and the relation of the latter to the 
guard-cells and the epidermal cells are very various in different species. Viewed 
in cross section of peduncles, the subsidiary cells are nearly rectangular in 
most species, but rarely triangular as in Juncus beringensis (Fig. 1.-2); their 
cell-walls are usually thinner than those of the guard-cells or epidermal cells, 
even on the outer side; their radial lengths are in most cases the same as or 
a little shorter than those of the epidermal cells and their tangential lengths 
are much shorter than those of the latter; the guard-cells are smaller than 
the subsidiary cells, as we see in Juncus tenuis, J. bufonius (Fig. 2.2), J. 
Fauriei (Fig. 4.-2) and J. kamschatcensis ; on the contrary, in Juncus triglumis 
(Fig. 2.-8) and J. castaneus (Fig. 1.-4; Fig. 4.-10) the subsidiary cells are longer 
in both radial and tangential lengths than the epidermal cells, and the guard- 
cells are as long as the epidermal cells in radial length, but one half as 
long as the latter in tangential length. In Juncus oligocephalus (Fig. 2.—5), 
J. alatus (Fig. 1.-3) and J. papillosus, the subsidiary cells are very small and 
one half as long as the epidermal cells in both radial and tangential lengths, 
and the guard-cells are still smaller and one half as long as the subsidiary 
cells in both radial and tangential lengths. 

The guard-cells are nearly always situated at the upper part of the sub- 
sidiary cells, and the subsidiary cells are also located at the upper part of the 
epidermal cells. A few exceptional cases are met with in Juncus prominens 
and J. subulatus where the guard-cells are situated at the lower part of the 
subsidiary cells which are again located at the lower part of the epidermal 
cells (Fig. 1.-5; Fig. 3.-1, 2). This character is peculiar to these two species 
just mentioned,» which are distinctly separated from other species. 

Juncus prominens and J. falcatus have a prominence on the outside cell- 
walls of the epidermal cells and are therefore also obviously different from 
Juncus subulatus or other species. It is quite proper that Juncus subulatus 


1) HASLINGER (10), p. 1169. 
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should represent the subgenus Subulati, and Juncus prominens and J. falcatus 


another subgenus Graminifolü. As far as my knowledge extends, the latter 


two species should collectively represent a new section in the subgenus 


Graminifolii, owing to their peculiar epidermis and stomata. 


A. 


Fig. 2. Cross section of. the various kinds of peduncles in Juncus. 
1-3. J. bufonius LINN. 4-6. J. oligocephalus SATAKE et OHWI. 7-9. 
J. triglumis LINN. 2, 5, 8. stomata; 3, 6, 9. peripheral portions of the 
peduncles; e. epidermal cell; p. cortex; g. parenchyma-sheath; m. 
mechanical tissue; vb. vascular bundle. 1, 4, 7= x50; 2, 3, 5, 6, 8, 
9= X 225. 


Cortex or assimilation-tissue consists of many polygonal, oblong, or elon- 
gated parenchymatous cells. Generally speaking, one or two layers of paren- 
chymatous cells, lying close to the epidermis, form the palisade tissue, and the 
cells near the mechanical tissue are usually rounded; but in some cases as in 
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Juncus Fauriei (Fig. 4.3), J. setchuensis var. effusoides and J. curvatus (Fig. 
4.-5), the parenchymatous cells are all rounded or polygonal and by which 
cells the latter three are distinctly separated from the other species with the 
- palisade tissue. 

Mechanical tissue consists of strongly lignified and thickened sclerenchy- 
matous cells, and is always found in the regions of conductive organs, but is 
never seen in other parts of peduncles, although we see the same tissue in the 
lower parts of the stem of the Juncaceae or in that of the Poaceae or in that 
of the Cyperaceae. 

All the Junci may be classified into three groups according to the different 
relation of mechanical tissue, which the latter bears to the vascular bundles: 
1) the first group including 
Juncus triglumis (Fig. 2.-7) and 
J. Maximowiczü (Fig. 4.-6) is 
distinguishable from the other 
groups in having the mechanical 
tissue only on the outer side of 
every vascular bundle; 2) the 
second group represented by a 
single species Juncus beringensis 
is separated from the others in 
having all the vascular bundles 
embedded entirely in the me- 
chanical tissue; 3) the third 
group comprising a great many 


Fig. 3. Cross section of the peduncle of Juncus 
j prominens MIYABE et KUDÓ. 1-2. stomata; 4. 
species of Juncus is characterized peripheral portion of the peduncle; e. epidermal 
by the circular ring of the me- cell with a prominence; p. cortex; g. parenchyma- 
sheath; m. mechanical tissue; vb. vascular bundle. 
IL 25 MES SO 


chanical tissue connecting all the 
vascular bundles. 

Juncus Mertensianus, J. castaneus (Fig. 4.-9) and J. oligocephalus (Fig. 
2.-4) have the intermediate form as to the occurrence of the mechanical tissue 
between the second and the third groups. 

Between the cortex and the mechanical tissue, there is always found a 
layer of cells which' are considered to be probably originated from the me- 
chanical tissue. The layer consists of lignified and thin-walled cells without 
contents. This may, I think, correspond to the parenchyma-sheath which is 
generally found in the leaves of the Poaceae and in those of the Cyperaceae. 
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Upon considering all these anatomical characters, I shall now give the 
following key to all the species treated in this paper. 


Kéi 
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Fig 4. Cross section of the various kinds of peduncles in Juncus. 
1-3. J. Fauriei LÉVEIL. et VAN. 4-5. J. curvatus BUCHEN. 6-8. J. 
Maximowiczii BUCHEN. 9-11. J. castaneus SMITH. 2, 8, 10. stomata ; 
5, 7. epidermes; 3, 11. peripheral portions of the peduncles; e. epi- 
dermal cell; p. cortex; g. parenchyma-sheath; m. mechanical tissue ; 
vb. vascular bundle; k. peripheral cavity found in the cortex. 1, 4, 
62-53505802:5€2553223 2 5: 7:0 S LO 112253 


Key to the Species. 


Epidermal cell has a prominence on the outer side. Stomata located under the level of 


the epidermis, namely, the guard-cells situated at the lower part than the subsidiary 


1 . cells which exist again at the lower part than the epidermal cells 


O ee UTC rad J. prominens (Fig. 3.-1, 2) 
Epidermal cell has no prominence. Stomata located on the same level of the epidermis, 
namely, the guard-cells situated at the upper part of the subsidiary cells which also 
sit at the upper part of the epidermal cells 
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Epidermal cells oval, and their cell-walls nearly all alike in thickness. The subsidiary 
cells one half as long as the epidermal cells in radial lt at oie d 
GE EE SE El obs) 

2 J. oligocephalus (Fig. 2.-5, 6) 
J. papillosus 

Epidermal cells nearly rectangular, and their outer cell-walls strongly thickened. The sub- 

sidiary cells as large as or somewhat smaller, or larger than the epidermal cells ... 3 


All parenchymatous cells polygonal or rounded, but never form palisade tissue ...... 4 
1-2 layers of parenchymatous cells, lying close to the epidermis, form palisade tissue... 5 


Mechanical tissues remarkably developed into a broad circular band in which vascular 


4 bundlessarevembecdded ss te. A M Eo eee ee teme ees J. Fauriei (Fig. 4.-1) 
J. Haenkei 

Mechanical tissues form a narrow circular band, which cover only the outer sides of the 
vascular Dundes Ben i oco OA, eee sc ae ech J. curvatus (Fig. 4.-4) 

J. filiformis 

Subsidiary cells as long as or a little longer than the epidermal cells in radial 

5 | EA eei ET EE EE 6 
Subsidiary cells much shorter than the epidermal cells in radial and tangential 
LS Ben ee ger ata NE am UAE UI EOS RETE NS 8 


wascularibundles$e AA WA dere rere E EE TT TEENS J. triglumis (Fig. 2.-7) 


Mechanical tissues present in the shape of half-moon only on the outer sides of 
à | 
Mechanical tissuesstormpa narrow Circula band so. resensi aaee eane eaan reana a 7 


Subsidiary cells longer than the epidermal cells in tangential length, and the guard-cells 
as long as or a little shorter than the subsidiary cells in radial length.................. 
d GRE EE EE J. castaneus (Fig. 4-10) 
Subsidiary cells shorter than the epidermal cells in tangential length, and the guard-cells 


much smaller than the subsidiary cells .......................... cese J. kamschatcensis 
J. Mertensianus 
J. decipiens 
Epidermal cells rectangular and very large. Lunate mechanical tissues present only on 
8 the outer sides of the vascular bundles ................... .. J. Maximowiczii (Fig. 4.-7) 
Epidermal cells small. Mechanical tissues form a circular band.............................. 
MALI EIE o Ed Eb EOD DO EORR YA J. beringensis (Fig. 1.-2) 
J. bufonius (Fig. 2.-1, 2, 3) 
J. Krameri 
J. tenuis 
2. Luzula. 


The structure of the peduncles of Luzula very much resembles that of 
Juncus. The species on which this study is based are Luzula capitata NAKAI, 
L. rostrata BucHENAU, L. plumosa MEYER, L. multiflora Lejeune and L. 
Wahlenbergii RUPRECHT. 

The epidermal cells and stomata are all just the same as those of Juncus 
tenuis and J. Krameri. 

The cortex consists of irregularly rectangular or rounded parenchymatous 
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cells, and even in the case where the cortex is composed of rectangular cells, 
the cells in one layer which are lying close to the epidermis are rounded and 
clearly distinguishable from the other parenchymatous cells. 

The mechanical tissues exist circumscribing each of the different vascular 
bundles, but do not develope into a circular band (Fig. 5.-1, 6), except those of 
Luzula Wahlenbergii (Fig. 5.—4). 


Sec 
EEN s 
YAZI Vile, 


Fig. 5. Cross section of the various kinds of peduncles 
in Luzula. 1-3. L. capitata NAKAI. 4-5. L. Wahlenbergü 
RUPR. 6-7. L. plumosa MEYER. 3. stoma; 2, 5, 7. peri- 
pheral portions of the peduncles; e. epidermal cell; p. 
cortex; s. rounded cell in cortex, lying close to the epi- 
dermis; g. parenchyma-sheath; m. mechanical tissue. 1, 4, 
AE sie, it, ob. Peco: 


Parenchyma-sheath which is very distinctly seen in Juncus is mostly 
obscure or nearly absent, except in Luzula capitata (Fig. 5.-2). In the follow- 
ing lines, I shall give a key to the species with reference to the above 
mentioned characters. 


Key to the Species. 


TA cells rounded... RETE 2 
Parenchymatous cells irregularly rectangular or oblong MWA WA KA 3 


Systematic and Anatomical Studies on Some Japanese Plants, II. 141 


Mechanical tissues remarkably developed into a thick circular band with a small pith 

2 in the centre, and a number of vascular bundles embedded in the mass............ 
SR AA AA AA L. Wahlenbergii (Fig. 5.-4) 
Mechanical tissues exist around each of the vascular bundles, but never form a circular 


Bande eom tec ax oves Cr Moto eg Pe Re AH L. plumosa (Fig. 5.-6) 
Parenchyma-sheath mostly AC TE cecus L. capitata (Fig. 5.-2) 
A AM EE EES L. multiflora 
EE cheath nearly TEE L. rostrata 


c. Systematic Importance of the Anatomy of Peduncles. 


From the view-point of the anatomy of peduncles, the two genera, Juncus 
and Luzula are different with respect to the cortex, mechanical tissue and 
parenchyma-sheath. In the former the cortex consists of oblong or elongated 
parenchymatous cells, the mechanical tissue exists usually in the form of a 
circular band, and the parenchyma-sheath is distinctly seen ; while in the latter 
the cortex is composed of rounded parenchymatous cells, the mechanical tissue 
is separated into several circles each of which surrounds a vascular bundle, 
and the parenchyma-sheath is obscurely seen. 

Juncus prominens (Fig. 1.-5; Fig. 3) and J. falcatus belonging to the 
subgenus Graminifolii are distinctly separable from other subgenera, or even 
from other species of the same subgenus, in having depressed stomata and 
elevated epidermal cells. It may be better to regard them as representing a 
peculiar group. 

Juncus alatus (Fig. 1.-3), J. papillosus and J. oligocephalus (Fig. 2.-5, 6) 
resemble one another very much in having oval and thin-walled epidermal 
cells, and form a group in the subgenus Septatı. 

Juncus Fauriei (Fig. 4.-3), J. Haenkei, J. curvatus (Fig. 4.-5) and J. fili- 
formis belonging to the subgenus Genuini are closely related to each other in 
having polygonal or round parenchymatous cells, with no palisade tissue what- 
ever. This is a sole point by which I would think that they are somehow 
related to some of Luzula. 

Juncus beringensis (Fig. 1.-2) belonging to the subgenus Genuini comes 
rather near to J. tenuis or J. bufonius (Fig. 2.-1, 2, 3) which are assignable 
to the subgenus Poiophylli. As far as are concerned scobiformed seed and 
different structure of the peduncles, J. beringensis is better to be separated 
from the subgenus Genuini and should be regarded as representing a new 
subgenus. 

Juncus triglumis (Fig. 2-1), J. Maximowiczii (Fig. 4.-6) and /. castaneus 
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(Fig. 4.-9) have mostly undeveloped mechanical tissues which are situated only 
on the outer side of the vascular bundles in lunate shape, and consequently 
it is proper to assign them to the subgenus Alpini. Upon considering all 
the above cases, I am forced to conclude that the structure of the peduncles 
of Juncus is in some cases reliable in determining groups or subgenera. 
Regarding Luzula, as I was unable to make a full examination on the peduncles 
on account of the lack of material, I shall put it aside in the present dis- 


cussion. 


II. Systematic Anatomy of Carpels. 


That the shape, colour and size of the carpels as: well as the inner 
structure of the latter are the most important criteria in the classification of the 
Juncaceae has already been recognized by many authors, such as MEYER (40, 41), 
ENGELMANN (13), BUCHENAU (4-6) and others. But none of them has ever published 
any detailed account on the anatomy of carpels. In his paper entitled ,, Ueber 
den Querschnitt der Kapsel der deutschen Juncus-Arten, ^ BUCHENAU divides the 
ovaries of Juncus into four groups, i.e.—unilocular, trilocular, triseptate and 
incompletely trilocular, and moreover he distinguishes thick carpels from delicate 
and thin ones, but does not give any account on their minute structure. We 
have already many literature on the anatomy of the carpels on other families, 
while there is practically none at all on the Juncaceae except a paper by 
Kraus (11). 

Now it is my desire to give a full note on the structure of carpels and to 
enter into a discussion on its value on the taxonomy of this family. 


a. Technical Method. 


As materials, I used mainly dry specimens preserved in the Herbarium of 
the Botanical Institute, Faculty of Science, Imperial University of Tokyo, and 
also dry or raw specimens which were given to me by my seniors and friends 
or collected by myself. Observation is done on cross sections obtained from 
the middle portion of mature carpels. 

In the Juncaceae, there are different kinds of carpels—hard and thick ones 
of Juncus prominens, J. Haenkei and J. beringensis, or thin and tender ones of 
Juncus prismatocarpus var. Leschenaultii, J. papillosus, J. bufonius and Luzula- 
species. The former is very easy to be sectioned, while on the contrary, the 
latter is rather difficult to be cut. In some cases dry material is more con- 
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venient for the manipulation, but in other cases raw material is more suitable 
for the work. As a rule, in some species with hard and thick carpels it is 
better to use dry materials, while in other species with thin and tender carpels 
raw materials are preferable. Sections observed in my work are made by 
hands, and are stained with safranin to examine the degree of lignification ; 
after the staining, sections are taken into 50% alcohol for a few minutes, then 
they are taken into 5027 glycerin, put on a slide under a cover glass and then 
observed. It is better not to embed the sections in Canada balsam, as we can 
thus observe the sections in their natural form without being shrunk as a 
result of dehydration. 


b. Structure of Carpels, Analytical Key to the Species, 


and Descriptions of Carpels. 


l. Juncus. 


For convenience sake, I shall treat the carpels of the genus as being com- 
posed of three different parts, namely, epidermes in the outer and inner sur- 
faces, parenchyma and placenta. The epidermis in the outer surface is com- 
posed of lignified cells arranged in one layer which cells are always thickened 
on the outer side in their walls and are in lunate shape in cross section. It 
is often covered with cuticle. The epidermis in the inner surface consists of 
cells in one layer, which cells are somewhat lignified or sometimes not 
lignified, and are thickened a little on the outer side or not at all thickened. 
As the long axis of the epidermal cells in the outer surface of a carpel are, 
when observed superficially, parallel to the axis of the placenta, we can pro- 
perly imagine the true shape of the epidermal cells in observing them only in 
their cross sections. The long axis of the epidermal cells in the inner surface 
are, however, not parallel to the axis of the placenta, but make some angle 
with it, and therefore we can not picture to ourselves their true shape by 
seeing only the cross section.. The parenchyma consists of ordinary parenchy- 
matous cells and is located between the epidermes of both outer and inner 
* surfaces, and is neither lignified nor thickened, except in a few species. On 
the dehiscing sides of carpels, there are often more or less lignified cells which 
are apparently derived from the parenchymatous cells. The presence or 
absence of these lignified cells is very important in the classification of the 
species. Placenta is situated at the middle portion on the inner side of carpels. 

By the forms of the placentae, the carpels of the species of the genus are 
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Fig. 6. Cross section of various kinds of carpels in Juncus. 1. J. oligocephalus SATAKE 
et OHWI. 2. J. papillosus FRANCH. et SAVAT. 3. J. alatus FRANCH. et SAVAT. 4. dE 
Maximowiczii BUCHEN. 5. J. triglumis LINN. 6. J. castaneus SMITH. 7. J. beringensis 
BUCHEN. 8. J. Fauriensis BUCHEN. ie. epidermis in the inner surface; oe. epi- 
dermis in the outer surface; c. cuticle; pl. parenchymatous cell; p. placenta; vb. 
vascular bundle; d. lignified cells on the dehiscing side. 1, 3, 4, 5, 8— x 75; 2462 —— 
xca. 83. 


Systematic and Anatomical Studies on Some Japanese Plants, II. 145 


generally divided into three groups; 1) those belonging to the first group have 
no septum, namely, the placentae are directly located at the middle portions of 
carpels, and the group is called * Capsulae uniloculares” ; 2) those belonging 
to the second group have septa which are located at the middle portions of the 
carpels, namely the placéntae are at the free margins of the septa which do 
not unite at the centre of the capsule, and this group is called “ Capsulae 
trisebtatae” ; 3) those of the third group have three septa which spread from 
the middle portions of carpels, extend towards the centre and unite there with 
each other; in this case the placentae are on lateral sides of the septa, and 
the capsule is completely divided into three rooms; the group is called 
* Capsulae triloculares." 

'These differences of carpels just mentioned were already pointed out by 
ENGELMANN, BucHENAU and other taxonomists, but none of them has ever 
given any detailed observation. I have therefore taken up this opportunity of 
studying the structure of carpels more precisely and have tried to explain how 
far the anatomical characters of carpels afford us the important criteria in the 
classification of Juncus. In the following pages I shall describe the structure 
of the carpels of each different species. 

Group J. Capsulae uniloculares: To this group, belong Juncus alatus 
(Fig. 6.-3), J. triglumis (Fig. 6.-5), J. Maximowiczii (Fig. 6.-4), J. prismato- 
carpus var. Leschenaultü, J. diastrophanthus, J. Mertensianus J. papillosus 
(Fig. 6.-2), J. oligocephalus (Fig. 6.-7) and J. Krameri. The epidermal cells 
in the outer surface of a carpel are lignified and so thickend on the outer 
side of cell-walls that they appear like a crescent in cross section (Fig. 6.-oe). 
Cuticle is scarcely present. The epidermal cells in the inner surface of a carpel 
are neither lignified nor thickened (Fig. 6.-1, 2, 3, ie). The cells on the de- 
hiscing sides of a carpel are also not lignified, except those in Juncus oligo- 
cephalus (Fig. 6.-1, d. The parenchyma between two epidermes (in the outer 
and inner surfaces of a carpel) consists of two or fewer layers of ordinary 
parenchymatous cells, except that in Juncus triglumis. 

Group II. Capsulae triseptatae: This group is conveniently subdivided 
into two divisions; 1) the free margin of a septum is not swollen; and 2) the 
free margin of a septum is somewhat or remarkably swollen. To the former 
division belong Juncus castaneus (Fig. 6.-6), J. beringensis (Fig. 6.7), J. Fauri- 
ensis (Fig. 6-8) and J. kamschatcensis (Fig. 7-3). In these species the epi- 
dermal cells in the outer surface of a carpel are all lignified, their cell-walls 
are thickened on the outer side, and appear like a crescent in cross section, 
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Fig. 7. Cross section of the various kinds of carpels in Juncus. 
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except those of Juncus castaneus in which the epidermal cells in the outer 
surface of a carpel are lignified, their cell-walls are thickened on all sides and 
are seen like a black-letter O in cross section (Fig. 6.-6, oe). Cuticle is found 
only in Juncus castaneus (Fig. 6.-6, c). The epidermal cells in the inner sur- 


Fig. 8. Cross section of the various kinds of carpels in Juncus. 1-3. 
J. bufonius LINN. 4-6. J. curvaius BUCHEN. 7-9. J. filiformis LINN. 1, 4, 
7. cross sections of the middle portions of carpels together with septa; 
2, 5, 8. cross sections of the middle portions of carpels between the septa 
and the margins of the latter; 3, 6, 9. cross sections of the margins of 
carpels where capsule is dehiscing. ie. inner epidermis; oe. outer 
epidermis; pl. parenchymatous cell; lc. lignified cells; bc. sclerenchy- 
ma; vb. vascular bundle; d. lignified cells on dehiscing side. x 100. 


face of a carpel are lignified and more or less thickened on the outer sides of 
cell-walls, except in Juncus castaneus. Parenchyma consists of usually 2 
layers (3-4 layers in Juncus castaneus) of parenchymatous cells and not at all 
lignified. In Juncus castaneus a layer of parenchymatous cells, situated close 
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to the epidermis in the outer surface of a carpel are more or less lignified. 
The cells on the dehiscing sides of a carpel are neither lignified nor thickened, 
except in Juncus beringensis. Vascular bundles in the placenta are 1-3 in 
number. 

To the latter division belong Juncus Haenkei (Fig. 7.4), J. Fauriei (Fig. 
7.2), J. filiformis (Fig. 8.7, 8, 9), J. curvatus (Fig. 8.4, 5, 6), J. brachyspathus, 
J. tenuis (Fig. 9.-1), J. compressus var. gracillimus (Fig. 7.-1) and J. setchuensis 
var. effusoides (Fig. 9.-2). In these species just mentioned, the epidermal cells 

jn the outer surface of a carpel are all lignified and thickened on the outer 
sides and appear like a crescent in cross section, except in Juncus Fauriei and 
J. setchuensis var. effusoides. In the latter two species the epidermal cells in 
the outer surface of a carpel are thickened in their cell-walls on the outer 
and two lateral sides and are seen like a black-letter U in cross section (Fig. 
7.-2, oe; Fig. 9.-2, oe). Cuticle is remarkably developed in Juncus Haenkei, 
J. Fauriei and J. setchuensis var. effusoides. The epidermal cells in the inner 
surface of a carpel are not lignified, except in /. Haenkei and J. compressus 
var. gracillimus. Only in J. setchuensis var. effusoides, the epidermis of a 
septum is lignified (Fig. 9.-2). The parenchyma consists of 1-3 layers of non- 
lignified parenchymatous cells. In /. Haenkei the parenchymatous cells in one 
layer, which are lying close to the epidermis in the outer surface of a carpel, 
are so lignified and thickened that the epidermis would have consisted of two 
layers of lignified and thickened cells (Fig. 7.-4, oe). In J. Haenkei, J. Fauriet, 
J. curvatus, J. filiformis, J. brachyspathus and J. compressus var. gracıllimus, 
we see sclerenchyma which consists of lignified sclerenchymatous cells and 
which is situated close to the epidermis at the free margin of a septum. 
Vascular bundles are usually 3 in number and are often surrounded by the 
sclerenchyma. The cells on the dehiscing sides of a carpel are all lignified, 
except in Juncus tenuis and J. setchuensis var. effusoides in which we find but 
1-2 lignified cells. 

Group III. Capsulae triloculares: To this group belong Juncus decipiens 
(Fig. 9.-3), J. bufonius (Fig. 8.-1, 2, 3) and J. prominens (Fig. 9.-4). The 
epidermal cells in the outer surface of a carpel are lignified and thickened on 
the outer side cell-walls and are seen like a crescent in cross section, except 
those of J. bufonius in which the outer cell-walls appear like an arch. Cuticle 
is absent. The epidermis in the inner surface of a carpel is lignified only in 
Juncus prominens. A remarkably lignified sclerenchyma is found only in 
Juncus bufonius (Fig. 8.-1, bc). In Juncus prominens there are several lignified 
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Fig. 9. Cross section of the various kinds of carpels in Juncus. 1. J. tenuis WILLD. 
2. J. setchuensis var. effusoides BUCHEN. 3. J. decipiens NAKAI. 4. J. prominens MIYABE 
et KUDÓ. ie. epidermis in the inner surface; oe. epidermis in the outer surface; c. cuticle; 
pl parenchymatous cell; p. placenta; vb. vascular bundle; lc. lignified cell; d. lignified 
cell on the dehiscing side. 1-3= x75; 4— Xca. 83. 
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cells in the neighbourhood of the vascular bundles. The vascular bundles are 
2-3 in number. The layers of parenchyma vary from one to three. 'The 
cells on the dehiscing sides are all lignified. 

I may summarize once more the most important points necessary to 
classify the groups or to determine the species. 

1) Whether the capsule is with or without septa, and the free margin of 
a septum swollen or not swollen; 2) Various states of thickening of cell-walls 
of the epidermis in the outer surface of a carpel; 3) Whether the epidermal 
cells in the inner surface of a carpel are lignified or not; 4) The number of 
the layers of the parenchyma ; 5) Presence or absence of sclerenchyma in the 
free margin of a septum ; 6) The number of vascular bundles in the placenta ; 
7) Whether the cells on the dehiscing sides of a carpel are lignified or not; 
8) Thickness and width of a carpel. 

At this point, I shall give an analytical key to the species, based on the 
anatomical characters of carpels just mentioned. 


Key to the Species. 


Capstule;unilocular: a. oom docete ro aO DU CE ETT EET. * 

1 [erai irtseptate. e IE E EEN 7 
Capsule trilocular* auod cet S D TEN 17 

2 ge on the dehiscing sides of a carpel lignified.................. J. oligocephalus (Fig. 6.-1) 
Cells on the dehiscing sides of a carpel not lignified ..................... eese 3 
Parenchyma consists of 3-4 layers of parenchymatous cells. The cells in one layer, 
| lying close to the epidermis in the outer surface of a carpel, more or less lignified 
EE Ee bac oe J. triglumis (Fig. e -5) 
Parenchyma consists of 1-2 layers of parenchymatous cells, or absent .................. 4 
Parenchy ma: absent E J. papillosus (Fig. 6.-2) 

4 | J. nikkoensis 
Parenchyma consists of 1-2 layers of parenchymatous cells ................................. 9 

5 d Carpel 0.08 mm. thick. Parenchyma consists of 2 layers of cells ........................ 6 
Carpel 0.05 mm. thick. Parenchyma consists of 1 layer of cells ` 
MOSTRO ERU SPEED EOD EE J. Maximowiczii (Fig. 6.-4) 
Epidermal cells in the outer surface of a carpel remarkably thickened and undulatedly 

6 | elevated on “they outer “det A J. Mertensianus 
Epidermal cells in the outer surface of a carpel thickened, but not elevated on the outer 
side, às-i the abovexease. ee EE J. alatus (Fig. 6.-3) 

pes free margin -of a septum not incrassate nn eee eee ee WA WA 8 
The free “margin Oe EE TREES 11 


| Epidermal cells in the outer surface of a carpel lignified, their cell-walls thickened on 
o) the wall all round, and look like a black-letter O in cross section. Epidermal cells 
| in the inner surface of a carpel not at all lignified ............ J. castaneus (Fig. 6.-6) 
Epidermal cells in the outer surface of a carpel lignified, their cell-walls thickened only 
on the outer side, and look like a crescent in cross section. Epidermal cells in 

the inner surface ofa carpel lignifed 9 
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E ee d v TS J. beringensis (Fig. 6.-7) 
Septum short, i.e. about one-fourth as long as a carpel in cross section. Cells on the 
REN NE sides Dot Bonified EE, specs ee REIR ee 10 


t M" long, i.e. about one-third as long as a carpel in cross section. Cells on the 


Epidermis on the free margin of a septum lignified. A single vascular bundle exists in 

10 DS Na DOME A Se D e hee a J. Fauriensis (Fig. 6.-8) 
Epidermis on the free margin of a septum scarcely lignified. 3 vascular bundles present 
sthe*placenhtaes s sos ees e E eee Ne eee ed. J. kamschatcensis (Fig. 7.-3) 


Parenchymatous cells in one layer, lying close to the epidermis in the outer surface of 
11 a Carpel as much lignified as the epidermal cells; epidermis looking in cross section 


asi if. composed (of 2 layers EE J. Haenkei (Fig. 7.-4) 
No parenchymatous cell lignified. Epidermis in the outer surface of a carpel clearly 
composed on l layer of Eeer LEE 12 


1 


Epidermal cells in the outer surface of a carpel lignified, their cell-walls thickened only 
2 | on the outer side, and look like a crescent in cross section ................... ss 13 


Epidermal cells in the outer surface of a carpel lignified, their cell-walls thickened 
on the outer and two lateral sides, and look like a black-letter U in cross 


Secun e Ne ER EUR 16 
Sclerenchyma present in the free margin of a septum .............cccccsecceeesceeecesceeees 14 
Sclerenchyma absent in the free margin of a septum .................. J. tenuis (Fig. 9.-1) 


inStheasclerenchvmae-- E ee J. curvatus (Fig. 8.-4) 


Epidermal cells in the inner surface of a carpel more or less lignified. "Vascular bundles 
nobtentirelvaembeddedoin thezsclerenchymas c. ES 15 


ME cells in the inner surface of a carpel not lignified. Vascular bundles embedded 
14 


Epidermis of a septum and the free margin of the latter well lignified. Parenchyma 
15 | consists of 2 layers of cells .................. J. compressus var. gracillimus (Fig. 7.-1) 
Epidermis of a septum lignified a little. Parenchyma consists of 1 layer of cells......... 


BEE RE EN. amt t Eres J. filiformis (Fig. 8.-7, 8, 9) 


Epidermis in the inner surface of a carpel not lignified. Sclerenchyma present in the 

16 | MESE CS A AA AA EE J. Fauriei (Fig. 7.2) 
Epidermis in the inner surface of a carpel not lignified, but that of a septum lignified. 
Sclerenchyma absent in the free margin of a septum EN 


dein UAE ME RO RUM eK. J. setchuensis var. effusoides (Fig. 9.-2) 


Epidermis in the inner surface of a carpel lignified. The free margin of a septum 
dilated and a little reflexed towards the carpel. Mostly 2 vascular bundles present 


AS WAWE NE MAE ee EE J. brominens (Fig. 9.-4) 
Epidermis in the inner surface of a carpel not lignified. The free margin of a septum 
swollen a little. 3 vascular bundles present in the placenta ................. Lo e cies 18 


J. bufonius (Fig. 8.-1, 2, 3) 
Sclerenchyma absent. Parenchyma consists of 1-3 layers of cells .................. 
J. decipiens (Fig. 9.-3) 


e. present in the free margin of a septum. Parenchyma absent ............... 
18 
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DESCRIPTIONS OF CARPELS. 


Group I. Capsulae uniloculares. 


1. Juncus oligocephalus SATAKE & OHw1 (Fig. 6.-1). 

Capsule unilocular. Carpel 0.96-1 mm. wide and 0.06 mm. thick, with no 
septum. Epidermal cells in the outer surface of a carpel lignified; their cell- 
walls thickened only on the outer side, and appear crescent-shaped in cross 
section. Cuticle absent. Epidermal cells in the inner surface of a carpel not 
lignified. Parenchyma consists of 1 layer of cells. Placenta slightly elevated 
and situated at the middle of the inner surface of a carpel. 1-2 lignified 
cells visible on the dehiscing sides of a carpel in cross section. 


2. Juncus papillosus FRANCHET & SAVATIER (Fig. 6.-2). 

Capsule unilocular. Carpel 0.9-1 mm. wide and 0.05 mm. thick, with no 
septum. Epidermal cells in the outer surface of a carpel lignified; their cell- 
walls thickened only on the outer side, and appear like a crescent in cross 
section. Cuticle absent. Epidermal cells in the inner surface of a carpel not 
lignified. Parenchyma absent in the middle portion between the placenta and 
the dehiscing side. Placenta slightly elevated and situated at the middle of 
the inner surface of a carpel. Cells on the dehiscing sides of a carpel not at 
all or very slightly lignified. l 


3. Juncus alatus FRANCHET & SAVATIER (Fig. 6.-3). 

Capsule unilocular. Carpel 1.4-1.6 mm. wide and 0.08 mm. thick, with no 
septum. Epidermal cells in the outer surface of a carpel lignified ; their cell- 
walls thickened only on the outer side, and appear like a crescent in cross 
section. Cuticle absent. Epidermis in the inner surface of a carpel not 
lignified. Parenchyma consists of 2-3 layers of cells. Placenta situated at the 
middle of the inner surface of a carpel Cells on the dehiscing sides not 
lignified. 


4. Juncus Mertensianus BONGARD. 

Capsule unilocular. Carpel 1.7-1.9 mm. wide and 0.06 mm. thick, with 
no septum. Epidermal cells in the outer surface of a carpel lignified; their 
cell-walls thickened only on the outer side, and crescent-shaped in cross section. 
Cuticle more or less present on the epidermal cells in the outer surface of a 
carpel. Epidermis in the inner surface of a carpel not lignified. Parenchyma 
consists of 2 layers of cells. Cells on the dehiscing sides not lignified. 
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5. Juncus Maximowiczii BUCHENAU (Fig. 6.-4). 

Capsule unilocular. Carpel 1.4-1.6 mm. wide and 0.05 mm. thick, with 
no septum.) Epidermal cells in the outer surface of a carpel lignified ; their 
. cell-walls thickened only on the outer side, and look like a crescent in cross 
section. Cuticle absent. Epidermis in the inner surface of a carpel not 
lignified. Parenchyma consists of 1-2 layers of cells. Placenta situated at the 
middle of the inner surface of a carpel. Cells on the dehiscing sides not 
lignified. 

6. Juncus triglumis LiNNAEUS (Fig. 6.-5). 

Capsule unilocular. Carpel 2.0-2.4 mm. wide and 0.08-0.1 mm. thick, with 
no septum.? Epidermal cells in the outer surface of a carpel lignified; their 
cell-walls thickened only on the outer side, and appear like a crescent in cross 
section. Cuticle absent. Epidermis in the inner surface of a carpel not lignified. 
Parenchyma consists of 3-4 layers of cells, and one layer of which, lying close 
to the epidermis, more or less lignified. Placenta situated at the middle of the 
inner surface of a carpel. Cells on the dehiscing sides not lignified. 


Group IL Capsulae triseptatae. 


7. Juncus castaneus SMITH (Fig. 6.-6). > 

Capsule triseptate or incompletely trilocular. Carpel 2.25-2.55 mm. wide 
and 0.08 mm. thick. Septum 0.65-0.96 mm. long and 0.13 mm. thick, and much 
thicker than the carpel. The free margin of a septum not swollen. Epidermal 
cells in the outer surface of a carpel lignified ; their cell-walls thickened on all 
sides and look like a black-letter O in cross section. Cuticle present. Epidermal 
cells in the inner surface of a carpel not lignified. Parenchyma consists of 
4-5 layers of cells; one layer lying close to the epidermis lignified and their 
cell-walls somewhat thickened. Parenchyma-cells in a septum mostly rounded 
and some of them often thickened. Two vascular bundles visible in the 
placenta. Cells on the dehiscing sides not lignified. 


8. Juncus beringensis BUCHENAU (Fig. 6.-7). 

Capsule triseptate. Carpel 1.75-1.9 mm. wide and 0.08-0.12 mm. thick. 
Septum 0.48-0.65 mm. long and 0.08-0.12 mm. thick. The septum becomes 
thinner towards the free margin, but thicker towards its inserting portion on 
the carpel. Epidermal cells in the outer surface of a carpel lignified ; their cell- 


1), 2) Owing to the imperfectness of material, I was unable to decide whether the 
carpels of J. Maximowiczü and J. triglumis have septa or not. 
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walls thickened only on the outer side, and crescent-shaped in cross section. 
Cuticle absent. Epidermal cells in the inner surface of a carpel also lignified 
and their cell-walls somewhat thickened only on the outer side. Parenchyma 
consists of 2 layers of cells. One (?) vascular bundle present in the placenta. 


Cells on the dehiscing sides of a carpel lignified. 


9. Juncus Fauriensis BucHENAU (Fig. 6.-8). 

Capsule triseptate or incompletely triseptate. Carpel 1.45-1.76 mm. wide 
and 0.08-0.1 mm. thick. Septum very short, 0.3 mm. long and 0.15 mm. thick. 
The septum becomes suddenly thin towards the free margin, but thicker to- 
wards its inserting portion on the carpel. Epidermal cells in the outer surface 
of a carpel well lignified; their cell-walls thickened only on the outer side, and 
appear crescent-shaped in cross section. Cuticle absent. Epidermal cells in the 
inner surface of a carpel all lignified and their cell-walls thickened on the outer 
side. Parenchyma consists of 1-3 layers of cells. A single (?) vascular bundle 
present in the placenta. Cells on the dehiscing sides not lignified. 


10. Juncus kamschatcensis Kupö (Fig. 7.-3). 

Capsule triseptate or incompletely triseptate. Carpel 1.76-1.9 mm. wide and 
0.08-0.09 mm. thick. Septum 0.4 mm. long and 0.11-0.14 mm. thick, or thicker 
than the carpel, and swollen a little at the free margin. Epidermal cells in the 
outer surface of a carpel lignified; their cell-walls thickened only on the 
outer side, and appear crescent-shaped in cross section. Cuticle scarcely seen. 
Epidermis in the inner surface of a carpel lignified up to that of a septum and 
their cell-walls thickened a little on the outer side. Parenchyma consists of 
1-2 layers of cells. 1-2 epidermal cells of the free margin of a septum often. 
lignified. 3 vascular bundles present in the placenta. Cells on the dehiscing 
sides not lignified. 


ll. Juncus Haenkei Meyer (Fig. 7.-4). 

Capsule triseptate. Carpel 2.0-2.5 mm. wide and 0.12-0.14 mm. thick. 
Septum 0.56-0.65 mm. long, 0.11-0.16 mm. thick, and swollen a little at the free 
margin. Epidermal cells in the outer surface of a carpel lignified ; their cell- 
walls remarkably thickened on all sides, and the cell.lumens look like an 
ellipse or a wedge. Cuticle remarkably visible. Parenchyma consists of 3 
layers of cells, one layer of which, lying close to the epidermis in the outer 
surface, so lignified and thickened as the epidermis that it gives the impression 
of the epidermis being composed of 2 layers of cells. This is a remarkable 
characteristic of this species, Epidermis in the inner surface of a carpel also 
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lignified. Sclerenchyma present lying close to the epidermis of the free margin, 
and includes 3 vascular bundles in the mass. Cells on the dehiscing sides well 
lignified. 


12. Juncus compressus JACQUIN var. gracillimus BucuENaU (Fig. 7.-1). 

Capsule triseptate. Carpel 1.6-1.75 mm. wide and 0.08 mm. thick. Septum 
0.6 mm. long, 0.05 mm. thick, and swollen very much at the free margin which 
appears like a cap in cross section. Epidermal cells in the outer surface of a 
carpel lignified ` their cell-walls thickened only on the outer side, and look 
crescent-shaped in cross section. Cuticle present. Epidermis in the inner sur- 
face of a carpel also well lignified up to that of the free margin of the septum. 
Sclerenchyma present close to the epidermis of the free margin of a septum. 
2-3 vascular bundles present in the placenta, but not surrounded by scleren- 
chyma. Parenchyma consists of 2-3 layers of cells, and the parenchymatous 
cells in a septum contain so much tanniferous substance that we are quite 
prevented from looking into the structure of the tissue, so far as I ob- 
served in my preparations. Cells on the dehiscing sides well lignified and 
thickened. 


13. Juncus curvatus BUCHENAU (Fig. 8.-4, 5, 6). 

Capsule triseptate. Carpel 2.3-2.4 mm. wide and 0.05 mm. thick. Septum 
0.65 mm. long and 0.02-0.03 mm. thick; its free margin very much swollen 
and looks like a cap in cross section. Epidermal cells in the outer surface of 
a carpel lignified; their cell-walls. thickened only on the outer side, being 
crescent-shaped in cross section. Cuticle absent. Epidermis in the inner sur- 
face of a carpel not lignified. Parenchyma consists of one layer of cells. 
Sclerenchyma located close to the epidermis of the free margin of a septum. 
3 vascular bundles present in the placenta, and one or two of them surrounded 
by the sclerenchyma. Cells on the dehiscing sides lignified. 


14. Juncus filiformis Linnaeus (Fig. 8.-7, 8, 9). 

Capsule triseptate. Carpel 2-2.5mm. wide and 0.05 mm. thick. Septum 
0.7 mm. long and 0.03 mm. thick; its free margin very much swollen and 
appears like a cap in cross section. Epidermal cells in the surface of a carpel 
lignified; their cell-walls thickened only on the outer side, being of crescent 
shape in cross section. Cuticle absent. Epidermis in the inner surface of a 
carpel not lignified, but that of a septum lignified. Parenchyma consists of 
one layer of cells. Sclerenchyma present close to the lignified epidermis of the 
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free margin of a septum. 3 vascular bundles visible in the placenta, each of 
them showing several lignified cells. Cells on the dehiscing sides lignified. 


15. Juncus Fauriei LÉvEILLÉ et Vanior (Fig. 7.2). 

Capsule triseptate. Carpel 1.9-2 mm. wide and 0.08 mm. thick. Septum 
0.6-0.7 mm. long and 0.03-0.05 mm. thick; the free margin of it very much 
swollen and looks like a cap in cross Section. Epidermal cells in the outer 
surface of a carpel lignified ; their cell-walls thickened on the outer and two 
lateral sides, and appear like a black-letter U in cross section. Cuticle well 
developed. Epidermis in the inner surface of a carpel lignified a little. 
Parenchyma consists of two layers of cells. Sclerenchyma located close to the 
lignified epidermis of the free margin of a septum. Two vascular bundles visible, 
but not surrounded by the sclerenchyma. Several lignified cells found in the 
neibourhood of the vascular bundles. Cells on the dehiscing sides lignified and 
thickened. 


16. Juncus setchuensis BUCHENAU var. effusoides BUCHENAU (Fig. 9.-2). 

Capsule triseptate. Carpel 1.9-2.2 mm. wide and 0.06-0.08 mm. thick. 
Septum 0.48-0.64 mm. long and 0.03-0.05 mm. thick; the free margin very 
much swollen and looks like a cap in cross section. Epidermal cells in the 
outer surface of a carpel lignified; their cell-walls thickened on the outer and 
two lateral sides, and look like a black-letter U in cross section, just as in J. 
Fauriei. Cuticle present. Epidermis in the inner surface of a carpel lignified 
only on the septum. Parenchyma consists of 2 (rarely 3) layers of cells. 3 
vascular bundles present in the placenta. Several lignified cells seen in the 
free margin of a septum, but the sclerenchyma absent. 1-2 lignified cells seen 
on the dehiscing sides of a carpel. 


17. Juncus tenuis WILLDENow (Fig. 9.-1). 

Capsule triseptate. Carpel 1.8-2mm. wide and 0.05 mm. thick. Septum 
0.48 mm. long and 0.02-0.03 mm. thick; the free margin dilated so as to 
look like a cap in cross section. Epidermal cells in the outer surface of a 
carpel lignified; their cell-walls thickened only on the outer side, and appear 
crescent-shaped in cross section. Cuticle present. Epidermis in the inner sur- 
face of a carpel not at all lignified. Parenchyma consists of 1-2 layers of 
cells. Several lignified cells found in the free margin of the septum. 3 vascular 
bundles present in the placenta. Cells on the dehiscing sides scarcely lignified, 
or rarely 1-3 lignified cells found only. 
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Group III. Capsulae triloculares. 


18. Juncus bufonius Linnarus (Fig. 8-1, 2, 3). 

Capsule trilocular. Carpel 0.96-1 mm. wide and 0.03-0.04 mm. thick. Septum 
0.7 mm. long and 0.02mm. thick; the margins of the septa unite together 
at the centre of the capsule. Epidermal cells in the outer surface of a carpel 
lignified ; their cell-walls thickened only on the outer side, and appear like a 
broad arch in cross section. Cuticle absent. Epidermis in the inner surface 
of a carpel not lignified. Parenchyma absent. Sclerenchyma present, lying 
close to the lignified epidermis of the free margin of a septum. 3 vascular 
bundles present in the placenta. 1-2 lignified cells visible on the dehiscing sides 
of a carpel. 


19. Juncus decipiens Nakar (Fig. 9.-3). 

Capsule trilocular. Carpel 1.3-1.4 mm. wide and 0.05 mm. thick. Septum 
0.56 mm. long and 0.04-0.06 mm. thick. 'The margins of the septa unite to- 
gether at the centre of the capsule. Epidermal cells in the outer surface of a 
carpel lignified ; their cell-walls thickened only on the outer side, and look like 
a crescent in cross section. Cuticle absent. Epidermis in the inner surface of 
a carpel somewhat lignified only on the septum. Parenchyma consists of 1-2 
layers of cells. 3 vascular bundles present in the placenta, each of which 
surrounded by several lignified cells. Cells on the dehiscing sides lignified. 


20. Juncus prominens MIYABE & Kunö (Fig. 9.-4). 

Capsule trilocular. Carpel 2.4-2.6 mm. wide and 0.08-0.12 mm. thick. 
Septum 0.95-1.2 mm. long and 0.06-0.08 mm. thick. The margins of the septa 
dilated and somewhat flattened or reflexed. Epidermal cells in the outer sur- 
face of a carpel lignified; their cell-walls thickened only on the outer side, and 
look like a crescent in cross section. Cuticle present. Epidermal cells in the 
inner surface of a carpel also lignified and thickened. Parenchyma consists 
of 2-3 layers of cells. Numerous cells in the middle part of the margin 
lignified, but not sufficiently thickened to form a sclerenchyma. Vascular 
bundles mostly 2 in number, each of which existing on each of the dilated 
portions on the margins of the septa. Cells on the dehiscing sides well lignified. 


2. Luzula. 


Species at my disposal for this work are limited to Luzula capitata NAKAI, 
L. oligantha SAMUELSSON, L. plumosa MEYER, L. rufescens var. macrocarpa 
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BucuENAU and L. rostrata BUCHENAU, other species being unavoidably omitted, 
owing to the lack of good materials. 

The capsule of the genus is always unilocular with 3 seeds. Placenta is 
situated at the base of the elevated costa at the middle of the carpel. The 
structure of carpels is generally the same as that of Juncus. Epidermal cells 
in the outer surface of a 
carpel are always lignified, 
their cell-walls are usually 
thickened on the outer and 
two lateral sides, and they, 
therefore, appear like a 
black-letter U in cross sec- 
tion, their lumens being 
nearly rectangular (Fig. 10.- 
3,4,5, oe). In Luzula olig- 
antha (Fig. 10.—D, the 
epidermal cells in the outer 
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2 Seen, A SH surface of a carpel are 
A MN De PS H H H 

ER KR a uc EE S) lignified, their cell-walls are 
VALL TUS 


thickened only on the outer 
side, and the lumens are 


-— half-moon-shaped in cross 


Y 


IN UA 


Se 
UI section, as we see in Juncus. 
Epidermal cells in the inner 

Fig. 10. Cross section of the various kinds of carpels in 
Luzula. 1. L. oligantha SAMUELS. 2. L. capitata NAKAI. dE 
3. L. plumosa MEYER. 4. L. rufescens var. macrocarpa at all or scarcely lignified 
BUCHEN. 5. L. rostrata BUCHEN. ie. epidermis in the or thickened. Parenchyma 
inner surface of a carpel; oe. epidermis in the outer sur- 
face of a carpel; pl. parenchymatous cell; vb. vascular x 
bundle; lc. lignified cell; bc. sclerenchyma; d. lignified present consists of one 


cell on dehiscing sides. 1, 2, 4, 5— x90; 3= x100. layer. The cells on the 


surface of a carpel are not 


is entirely absent or if 


dehiscing sides are a little 
or hardly lignified. A single vascular bundle is present in the placenta, and 
in some species it is surrounded by sclerenchyma which consists of many 
lignified fibrous cells. 
The following is a key to the species with special reference to the 
anatomical characters just mentioned. 
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Key to the Species. 


Epidermal cells in the outer surface of a carpel lignified ; their cell-walls thickened only 

1 on the outer side, and look like a half-moon in cross section. 
OSCAR TERI Ogni artes, 10L) 
Epidermal cells in the outer surface of a carpel lignified; their cell-walls thickened 
on the outer and two lateral sides, and look like a black-letter U in cross 

CUI OM arenes cote RO eco Ere co N M M NS M 2 


Sclerenchyma present, in which a single vascular bundle is embedded........................ 
UV To uum ERR NM or dissidia iL a L. capitata (Fig. 10.-2) 


Saaria EL EE se ode e E EE: 3 
er on the dehiscing sides strongly lignified........................... L. rostrata (Fig. 10.-5) 
els on, the dehiscing: sides scarcely. hanitied eerste ia cerei ed Esa eve sana 4 


a St HU NEUE E IE ERU COMME L. rufescens var. macrocarpa (Fig. 10.-4) 
Epidermis on the placenta and several cells close to it not lignified ........................... 


Eee Nu E gt etis e tur L. plumosa (Fig. 10.-3) 


ee on the placenta and several cells close to it lignified and somewhat thickened 
4 


DESCRIPTIONS OF CARPELS. 


21. Luzula oligantha SAMUELSSON (Fig. 10.-1). 

Carpel 1-1.15 mm. wide and 0.03-0.05 mm. thick. Epidermal cells in the 
outer surface of a carpel remarkably lignified; their cell-walls thickened only 
on the outer side, and appear half-moon-shaped in cross section, as we see 
in Juncus. Cuticle present. Epidermal cells in the inner surface of a carpel 
somewhat lignified and their cell-walls thickened a little. Parenchyma con- 
sists of one layer of cells. A single vascular bundle present in the placenta 
and surrounded by the sclerenchyma. Cells on the dehiscing sides strikingly 
lignified and thickened. 


22. Luzula capitata Nakai (Fig. 10.2). 

Carpel 2.3-2.7 mm. wide and 0.06-0.08 mm. thick. Epidermal cells in the 
outer surface of a carpel lignified ; their cell-walls thickened on the outer and 
two lateral sides, and look like a black-letter U in cross section, their lumens 
being nearly rectangular. In the epidermal cells on the costa of carpels, the 
two lateral cell-walls more or less swollen in the portions close to the inner 
cell-walls, and their lumens dumb-bell-shaped in cross section. Cuticle absent. 
Epidermis in the inner surface of a carpel scarcely lignified. Parenchyma 
absent, if present consists of one layer. A single vascular bundle present in the 
placenta and surrounded by sclerenchyma. The cells on the dehiscing sides 
lignified and thickened. 
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23. Luzula rostrata BucHENAU (Fig. 10.—5). 

Carpel 2.5-2.7 mm. wide and 0.06-0.07 mm. thick. Epidermal cells in the 
outer surface of a carpel lignified; their cell-walls thickened on the outer and 
two lateral sides, and look like a black-letter U in cross section, their lumens 
being nearly rectangular. Epidermis in the inner surface of a carpel not 
lignified. Parenchyma consists of 1 layer of cells. A single vascular bundle 
present in the placenta and surrounded by several lignified cells. Cells on the 
dehiscing sides mostly well lignified and thickened. 


24. Luzula plumosa Meyer (Fig. 10.-3). 

Carpel 2.5-2.8 mm. wide and 0.07 mm. thick. Epidermal cells in the outer 
surface of a carpel lignified ; their cell-walls thickened on the outer and two 
lateral sides, and appear like a black-letter U in cross section, the lumens 
being nearly rectangular. Epidermis in the inner surface of a carpel not 
lignified. Parenchyma consists of 1 layer of cells. A single vascular bundle 
present in the placenta. 2-3 lignified cells found near the vascular bundle. 
Cells on the dehiscing sides scarcely lignified. 


25. Luzula rufescens FISCHER var. macrocarpa BUCHENAU (Fig. 10.4). 

Carpel 2.6-3 mm. wide and 0.07 mm. thick. Epidermal cells in the outer 
surface of a carpel lignified; their cell-walls thickened on the outer and two 
lateral sides, and look like a black-letter U in cross section, their lumens being 
nearly rectangular. Epidermis in the inner surface of a carpel not lignified. 
Parenchyma consists of 1 layer of cells. A single vascular bundle present in 
the placenta. Epidermis on the placenta and several cells lying close to it 
lignified and thickened. Walls of the epidermal cells in the inner surface and 
those of the parenchymatous cells finely striated on their surfaces. 


c. Systematic Importance of the Anatomy of Carpels. 


As I have spoken in the foregoing pages, it is generally accepted that the 
outer characters of carpels as well as the inner structure of the latter are to 
be regarded as the most important criteria in the classification of the Juncaceae. 
Of the two criteria just mentioned, so far as my present study is concerned, 
the inner structure is far more important. This is mainly due to the fact that 
a carpel is a kind of organs whose inner structure can not be easily affected 
by outer conditions. For example, Juncus Haenkei and J. Fauriei are very 
much the same in their outer characters and habits, and they both resemble 
Juncus balticus which is not yet found in our country. The former two species 
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were first considered by many botanists to be the varieties of the latter and 
named respectively as J. balticus var. Haenkei and var. japonicus. But when 
the carpels of these three plants are examined, they are easily distin- 
` guished from each other in having the different structure of the epidermis 
in the outer surface of a carpel. In J. Haenkei, the epidermis in the outer 
surface of a carpel looks as if composed of two layers of lignified and thickened 
cells, for one layer of parenchymatous cells, lying close to the essential 
epidermis, are lignified and thickened as much as the epidermis itself (Fig. 
7.4), while in /. Fauriei and J. balticus, the epidermis in the outer surface of 
a carpel consists of actually one layer of lignified and thickened cells and 
never looks as if composed of two layers as in J. Haenkei. In J. Fauriei the 
epidermal cells in the outer surface of a carpel are thickened on the outer and 
two lateral sides, and as they appear in cross sections are like a black-letter 
U (Fig. 7.2); in J. balticus, on the other hand, the epidermal cells in the outer 
surface of a carpel are thickened only on the outer side and in cross section 
are like a crescent. 

As we see in the above example, the carpels which manifest, in some 
cases, no distinct character in the outer morphology, show many different 
aspects in the inner structure. 


III. Systematic Value of Seeds, especially of the Anatomy 
of Testae and Tegmenta. 


No doubt, as in the classification of other families, seeds afford important 
criteria in that of the Juncaceae. But, because of the extremely minute forms 
of seeds in the latter family, in which seeds do not exceed 1mm. in length 
even in the largest, they have not very much claimed the attention of taxono- 
mists, except ENGELMANN (8) and BUCHENAU (3, 5, 6) who published their works on 
the characters of form, colour, size, testa and tegmen of seeds. But, as to the 
structure of the testa and tegmen, there is as yet practically no literature to 
be consulted. Now I shall give the result of my study on this point and try 
to explain how important a criterion they afford in the taxonomy of the 


Japanese Juncaceae. 


a. Technical Method. 


Observation is made in surface-view in water, after boiling dry seeds for 
some minutes and thus restoring them as possible to their natural form. 
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b. General Remarks on the Testae and Tegmenta of Seeds, and Key to 


the Species, with Special Reference to the Characters of Seeds. 


The ovule of the Juncaceae has, without exception, two integuments, and 
when ripened the. inner integument becomes the tegmen, and the outer one 
forms the testa which is a kind of bag.and contains the body of the seed 
loosely or tightly. 


1. Juncus. 


The seeds of this genus are ascending or more or less erect, with a 
micropylar end at the insertion of the funicle and a chalazal one at the 
chalaza. They are in colour ferrugineous, yellowish brown, blackish brown 
or chestnut-coloured, and elliptical, obovate, ovate or oblanceolate in form, 
thicker at the chalazal than at the micropylar end. The chalazal ends of 
the seeds are mostly obtuse or somewhat 
cuspidate with round apex, but the micro- 
pylar ends are abruptly or more gradually 
pointed. | 

The testa is mostly slightly elongated 
beyond both ends of the seed and forms 


a small membranaceous appendage, as we 


4 5 
see in Juncus alatus, J. Fauriei, J. tenuis 
an m E d ISSZE. and J. decipiens (Fig. 14.31, 3, 5; Fig. 15.— 
ca 252 (c 3 ^ 
23 S 2323€ 1,3,5). But, in other species, e. g. Juncus 


II S ERE Maximowiczii (Fig. 12.-4), J. kamschatcensis 
Fig. 12.-7), J. beri: is (Fig. 13.— 

Fig. 11. Five different types of reticu- Eg een E x acd 

lations on the tegmenta of seeds in Juncus, appendages become more conspicuous, and 

shown diagrammatically. 1. triglumis- extend far beyond the seed itself as empty, 


type seen in J. triglumis ; 2. alatus-type tail-like and white sacs. Such seeds are 
seen in J. alatus; 3. beringensis-type 


seen in J. beringensis; 4. Fauriei-type Called “scobiform.” This elongation of 
seen in Je Faurie; 5. decipiens-type the testa is of great diagnostic value, but 
Seen Eeer the absolute or proportionate length of 
the appendages is very variable even in the same capsule. 

The tegmen manifests various kinds of rectangular or hexagonal reticu- 
lation and is the most important criterion of systematizing Juncus. By the 
kinds of reticulations of tegmenta, Juncus is generally divided into several 
groups. 
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ENGELMANN (8) divides the genus into three groups: 
l. Semina reticulata, vix seu distincte apiculata. 
2. Semina transverse lineolata; levissime costata; vix seu distincte 
apiculata seu breviter caudata. 
3. Semina costata, plus minus caudata. 
He divides the first group again into 3 divisions, the second into 2 and 
the third into 3, according to the difference of the meshes. 
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Fig. 12. 1-2. Juncus prominens MIYABE et KUDÓ. 3-4. J. 
Maximowiczii BUCHEN. 5-6. J. prismatocarpus var. Leschenaullü 
subv. pluritubulosus BUCHEN. 7-8. J. kamschatcensis KUDO. 1, 
A esceds 2130, 8- tegmenta; 15 4, 0; = Ca 33; 2,19; 
6= xea LODOS => CAROD: 


BUCHENAU (3) is of nearly the same opinion as ENGELMANN and divides 
Juncus as follows: 

1. Samen nur (oder doch fast nur) mit Langsrippen: Semina costata. 

2. Samen nur (oder doch fast nur) mit Querlinien: Semina lineolata. 

3. Samen mit gleichmássigen Lángs- und Querrippen: Semina reticulata. 
And each of these groups is again divided into many divisions by the forms 
of reticulation. 

These classifications by the two taxonomists seem at first sight to be so 
clear that there can be no confusion among the groups. But, that each of 
them is again divided into many divisions is very troublesome and sometimes 


very confusing, for many intermediate forms may come between one division 
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and another. I, therefore, propose here a new classification mainly following 
the opinions of the two botanists. 

l. triglumis-type: i.e. the type of reticulation shown by J. triglumis. 
alatus-type: i.e. the type of reticulation shown by J. alatus. 
beringensis-type: i.e. the type of reticulation shown by J. beringensis. 
Fauriei-type: i.e. the type of reticulation shown by /. Fauriei. 


pu Ep EO B5 


decipiens-type: i.e. the type of reticulation shown by J. decipiens. 

In triglumis-type (Fig. 11.-1), the mesh is hexagonal, a little longer than 
broad, in the direction of the longitudinal axis of the seed, namely, two sides 
of the mesh parallel to the transversal axis of 
the seed are shorter than the length of the 
mesh, and the lines which make the mesh are 
all the same in thickness. To this group belong 
Juncus triglumis, J. Maximowiczii (Fig. 12.3), 
J. castaneus and J. prominens (Fig. 12.2). 


Fig. 13. Juncus In alatus-type (Fig. 11.-2), the mesh is the 
beringensis BUCHEN. 
1. a scobiform seed; 
2. tegmen. 1=xca. 
22; 2= x caJ 66. mesh, many fine lines parallel to the trans- 


same as that of the triglumis-type, but there 
are found, in addition to the lines forming the 


versal axis of the seed. This kind of reticu- 
lation is most common in Juncus. To this group 
belong Juncus alatus, J. Krameri, J. papillosus, 
J. diastrobhanthus, J. Fauriensis, J. oligocephalus, 
J. kamschatcensis (Fig. 12.-8) and J. prismatocarpus var. Leschenaultii (Fig. 12.—6). 

In beringensis-type (Fig. 11.-3), the mesh is rectangular or irregularly 
rectangular whose longer sides are parallel to the longitudinal axis of the seed 
and the lines of the longer sides are thicker than those of the other sides 
which are parallel or nearly parallel to the transversal axis of the seed. The 
only species belonging to this group is Juncus beringensis (Fig. 13-2). 

In Fauriei-type (Fig. 11.-4), the mesh is hexagonal and its horizontal sides 
parallel to the transversal axis of the seed are longer than the other sides. 
It looks like a compressed form of the mesh of the triglumis-type. The right 
and left angles of the mesh are therefore acute; the lateral sides are not 
parallel to the longitudinal axis of the seed, but acutely curved and are more 
thickened than the transversal sides. To this group belong J. Fauriei (Fig. 
14.2), J. compressus var. gracillimus (Fig. 14.-6), J. tenuis (Fig. 14.-4) and 
J. setchuensis var. effusoides. 
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In decipiens-type (Fig. 11.5), the mesh is nearly the same as that of 
Fauriei-type, but smaller in all ways than the latter, and the right and left 


Fig. 14. 1-2. Juncus Fauriei LEV. et VAN. 3-4. J. tenuis 
WILLD. 5-6. J. compressus var. gracillimus BUCHEN. 1, 3, 5. 
seeds; m2 e m tecmenta II A057 9 = X cas 535 2 4 OS 
x 120. 


sides are obtusely curved, but not so acutely as in the former type. To this 
group belong Juncus decipiens, J. decipiens var. gracilis (Fig. 15.-6), J. bufonius 
(Fig. 15.-2) and /. Haenkei (Fig. 15.-4). 


Fig. 15. 1-2. Juncus bufonius LINN. 3-4. 
J. Haenkei MEYER. 5-6. J. decipiens var. gracilis 
NAKAI. 1, 3, 5. seeds; 2, 4, 6. tegmenta. 1, 5— 
xca. 33; 3= x40; 2, 6=xca. 106; 4— x 120. 
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Key to the Species. 


The mesh nearly rectangular, and its two sides parallel to the transversal axis of 
the seed shorter and thinner than the other sides ............ beringensis-type...... 
Geen Eh et de e J. beringensis (Fig. 13.-2) 

The mesh hexagonal, and its two sides parallel to the transversal axis of the seed 
shorter than the other sides. The lines making the mesh all the same in thick- 


mE T OUR BCE EL IA eat ea ow ICD NAS 2 

The mesh hexagonal, and its two sides parallel to the transversal axis of the seed 
longer and thinner than the other SIE 10 

The mesh with many fine lines parallel to the transversal axis of the seed ............... 
a e RN ES QUT alatus-type... 3 
The mesh without fine lines, as in the above ........................... triglumis-type... 8 

3 p Scobitorm, ca: mm long coe UE t dM ER 4 
Seed conformed, cas0.05a30m EE 5 

4 MA elliptical nca- 0:4 mm. ibroad. usete eL J. Fauriensis 
Seed oblong-elliptical, ca. 0.3 mm. broad ...... S AST J. kamschatcensis (Fig. 12.-7, 8) 

5 es mucronate at the micropylar we EE 6 
Seed ¡caudaterat thesmicropylat end ir. EE 7 
Seedterrugimeous, car 0.6:mm. slong aes, EE J. papillosus 

J. diastrobhanthus 

Seed yolk-yellow, ca. 0.6 mm. long ...... J. prismatocarpus var. Leschenaultü (Fig, 12.-5, 6) 
sceduyellow-ferrusineous, ca Song AA AA 
buds e Ue E T RH J. bombonzanensis (Fig. 18.-2, 3) 

Seed yellow-ochreous, ca. 0.65 mm. long................... ss J. nikkoensis (Fig. 20.-4, 5) 
Seed' ferrugineous: user nn ee C QR ESSO NNUS J. alatus 

T J. oligocephalus 
Seed."pale-ferrugineous ee ces ONE TEE J. Krameri 

8 Be conformed, ca. 0.65 mm. long, or shorter.................. J. prominens (Fig. 12.-1, 2) 
Seed scobiform;, car 0.7.mm lona Onlonger e ELM 9 

9 Es ca 0:70:58 Mmm lone MA oer eee J. Maximowiczü (Fig. 12-3, 4) 
Seed ca 0,91: mm. long e EE J. triglumis 

J. castaneus 

p and left sides of the mesh acutely curved................... sss Fauriei-type... 11 
Right and left sides of the mesh obtusely curved ..................... decipiens-type... 13 
[o obovate or broadly obovate, ca. 0.75-0.8 mm. long ......... J. Fauriei (Fig. 14.-1, 2) 
Seed obliquely obovate, ca. 0.6 mm. long, or sborter. aa 12 
Seed yolk-yellow or yellow-ferrugineous. Sides of the mesh nearly all the same in 
12 thickness... RR EEN J. tenuis (Fig. 14.-3, 4) 


Seed chestnut-coloured or ferrugineous. Sides of the mesh parallel to the transverse 
axis of the seed much thinner than the others 


EE EE TOT TET J. compressus var. gracillimus (Fig. 14.—5, 6) 
J. setchuensis var. effusoides 

1 ES ca. 0,8 mm. long, and 05mm. broad e TTA J. Haenkei (Fig. 15.3, 4) 
Seed ca. 0.65 mm. or shorter, and 0.35 mm. broad WAWA 14 
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14 I obliquely obovate or elliptical, mucronate or caudate at the micropylar end ... 15 
Seed obovate or cask-shaped, with obtuse micropylar end. Mesh very small ............ 

S508 acta o NO ee EDI A ER een J. bufonius (Fig. 15.-1, 2) 

Seed cuspidate at the chalazal, and mucronate at the micropylar end ...............--....... 

15 | RRE E EE J. decipiens var. gracilis (Fig. 15.-5, 6) 
Seed obtuse at the chálazal, and caudate at the micropylar end ............... J. decipiens 


2. Luzula. 


The seeds of the genus are ferrugineous, chestnut-coloured, red-brown or 
pale black in colour, elliptical, broadly ovate 
or somewhat round in form, and 1-1.5 mm. 
long and 0.6-1 mm. wide in size. The both 
chalazal and micropylar ends of the seed are 
usually obtuse or rounded, but not pointed as 
in those of Juncus. 

The tegmen manifests always irregular 
or extremely obscure reticulation and is of 
far less diagnostic value in comparison with 
that of Juncus. The testa which is not so 
valuable in the case of Juncus is the most 
important characteristic. In the subgenus 
Pierodes, the testa develops at the chalazal 
end into a proper appendage which is called 
* chalazal caruncle" (Fig. 16.-3), but in the 
subgenus Gymnodes the testa develops at the 
micropylar end into a “ micropylar caruncle " 


(Fig. 16.-5), although the subgenus Anthelaea 

have no caruncle at both ends (Fig. 16.-1). Fig. 16. 1-2. Luzula effusa 

3 BUCHEN. 3-4. L. rostrata BUCHEN. 

The caruncle of Pierodes is nearly as long 5-6, IL. multiflora LEJEUNE. 1. a 

as the seed, but that of Gymnodes is one Seed without cruncle; 3. a seed 

; with a large chalazal caruncle. 5. a 

half or one-third as long as the seed or seed with a micropylar caruncle; 2. 

9 2 4, irregularly hexagonal reticulation ; 

shorter. The following is the key to the EE ede EE 
species. 3= x12; 2= x100; 4, 6= x50. 


Key to the Species. 


CAC DO EE EE 2 
n. VERME poche soU dado boot S ERI ONDE CES ae Anthelaea...... 9 
Caruncle large and exists only on the chalazal end of the seed ......... Plerodes...... 3 
aoe small and exists only on the micropylar end of the seed... Gymnodes...... 6 
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Seed elliptical areas nee re nee ee Be EPI E DET ES ee NEE: 4 

3/4 Seed, broadly «elliptical or broadiy ovate ma AA ee 5 
Seedknearlyasphaencale e EE L. plumosa var. sphaerosperma (Fig. 22.-3) 
fSeed ca. 1.6 mm. long “and 1.2mm-broad. o: DUTIES L. plumosa 
\Seed ca. 1 mm. long and 0.7 mm. broad ......... L. plumosa var. brachycarpa (Fig. 22.-4) 
not car 16mm tee L. rostrata (Fig. 16.-3, 4) 
Seed ca-»1:3 mm longe er EE L. rufescens var. macrocarpa 

6 LC m caruncle one-half as long ee Y 
Micropylarcaruacio very A 8 
Reticulation of the tegmen irregularly hexagonal. Seed broadly elliptical and pale black 

ARA A e A RE UU WASHA L. capitata 
Reticulation of the tegmen hexagonal. Seed broadly ovate or nearly sphaerical and chest- 
nutcolouredosee scs CU SEES L. multiflora (Fig. 16.-5, 6) 

Seed. chestnutscoloured x... eese ease cet a AA L. oligantha 

8 L. pallescens 
Seed AC DI Eee e IEEE TEES L. taiwaniana (Fig. 24.-4) 

9 > elliptical o A RE L. Wahlenbergü 
Seed broadlysellipticaltorfoyale m re SEITE IS L. effusa (Fig. 16.-1, 2) 


c. Systematic Importance of Seeds. 


As we see in the foregoing pages, the characters of seeds afford us very 
important criteria in the classification of the Juncaceae. The reticulation in 
Juncus and the caruncle in Luzula are especially so peculiar that the genera 
are divided into several subgenera or groups. 

In Juncus, the species belonging to Septati have usually reticulation of 
alatus-type, the species belonging to Genuini have mostly reticulation of 
decipiens-type, and the species belonging to Alpini have mostly reticulation 
of triglumis-type. Juncus beringensis has, although it belongs to Genuini, a 
peculiar reticulation which is never seen in other species. 

In Luzula, the caruncle determines the subgenera. Thus the characters 
of the seeds must never be neglected in the classification of the Juncaceae. 


The following tables show the different characters of seeds of the different 
species of Juncus and Luzula. 
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d. Tables showing the Different Characters of Seeds of Different 
Species of the Japanese Juncaceae. 
No. l. Junci Poiophylli and Septati. 
Charact ` i 
e ~ Charac ers ipe ol cae ee Sizes 
ener: wa i i EC E ae 
g a Species SCH reticulation length | width 
: i na ‘obovate, cask- yellow- - aig 
jJ pn decipiens shaped een ee 06 | 03 
J. compressus obovate, oblique- chestnut- 
8 v. gracillimus | COMPFessus ly ovate coloured, 05 | 03 
= 7 E _ ferrugineous | a 
Ki J. leptocladus ? ? ? ? ? 
S | a Im oo aa E 
a, 4 yellow- 
J. tenuis compressus | obliquely obovate} ferrugineous, | 0.45 | 0.25 
ferrugineous E 
v. Nakaii » » 23 » » 
J. alatus alatus gar. pend ferrugineous | 0.55 | 0.25 
J. bombonzan- ” obovate yellow- 0.7 0.35 
ensis ferrugineous in Ee 
J. mn + » > ferrugineous 0.6 | 0.25 
RIT scobiform, elli- RR LOS 
d Fauriensis x ptical, oblong De k 1.0 f cs 
v. iwatensis » 5; Fe 1.0 0.4 
J. kamschat- Ce scobiform, RE SO Eod 
censis & oblong SEH iD | 03 
J. Krameri » obovate pale ferrugineous| 0.5 | 0.2 
Se J. lampocarpus ? ? ? ? ? 
E: J. Mertensianus ? ? ? ? ? 
E J. AO © i alatus SEH see, Dos 0.25 
2 V. minor » » » » 3 
J uice hal n E: obliquely-obovate ferru ‘neous 0.6 0.3 
. Olgocepnalus ” or -oblong g la x Ber 
z F obovate, narrow- IA 
1% papillosus, j o ly obovate cw ood 0 
J. prismatocar- 
pus v. Lesche- : j 2 
SO A o obovate yolk-yellow 0.6 | 0.25 
pluritubulosus ji EE ma AME 
subvar. uni- brown- 0.6 0.3 
tubulosus i NES ee terre Me Ouse NE E 
subvar. viviparus » oblong ferrugineous 0.65 | 0.3 
J. togakusiensis » elliptical 2 0.5 0.25 
J. Tokubuchii ? ? ? ? ? 
J. yakeisidak- triglumis obovate yellow-brown 0.6 | 03 


ensis 
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No. 2. Junci Genuini, Alpini and Graminifolii. 
~~ Characters ev 
Sub- PN Types of ua Le! 
enera . n reticulation Shapes ors ` 
g Species YA length | width 
TH M j i T » : e ES - 
J. beringensis beringensis oblong-elliptical pale ferrugineous 10 04 
; ; bliquel : 
J. brachyspathus  triglumis ee Esla cb ferrugineous 0.6 | 0.3 
Pamete " elliptical a 06 | 03 
Aa NC obliquely-obovate 
J. decipiens decipiens en “elliptical Se 0:51 90:25 
v. gracilis E S E 0.6 | 0.3 
tà v. glomeratus > » - ». » 
3 
2 SS Sie broadly-obovate, gray- 
X J. Fauriei Fauriei obovate ferrugineous 0.8 | 0.45 
I 
J. filiformis decipiens elliptical ferrugineous 0.6 | 0.3 
: broadly obovate, gray- 
J. Haenkei BH obliquely obovate| ferrugineous 09 | 05 
J. E Se Fauriei obliquely obovate} ferrugineous 0.6 | 0.3 
v. compactus 7 » » » » 
J. castaneus triglumis |scobiform, oblong} yolk-yellow 10 | 0.33 
v. koreanus S ? ? ? ? 
J. luzuliformis > > ) 5 > 
*es v. Potaninii É : : i 5 
= | à Diis T3 NM 2 d 
SS J. Maximowiczii triglumis  |scobiform, oblong ferrugineous 0.7 | 0:25 
x N ; ` 
J. modicus ? 2 brown 0.8 | 0.3 
J. stygius ? e ferrugineous 132206 
J. triglumis triglumis - yolk-yellow LO) 03 
Sa ; : llow- 
. prom ? yellow 
ZS J. prominens 7 obliquely obovate ferrugineous 0:6 Ol? 
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No. 3. Luzula Pterodes, Anthelaea and Gymnodes. 
P 6 Positions of D ee 
` ositions o; > 
RS DEL Forms of |“aruncle and Sizes 
gen S EE EE ratios of the, Shapes Colours 
` Ga e caruncle to : 
pecies SCH , seed length width 
L. formosana ? chalazal, 1:2 ? j 2 ? 
L. Jimboi ? 2 ? ? ? ? 
; y N broadly- 
L. japonica ? chalazal, 1:1| obovate black-brown | 1.0 0.8 
or -elliptical 
ya : : ng 'ferrugineous, 
E L. plumosa irregular chalazal, 1:1| elliptical ted Proud 1.6 12 
y v. brachycarpa 25 pi > e 1.0 0.7 
i i 
Ee NS en yA chalazal, 4:1| sphaerical |black-brown| 1.3 | 1.3 
A, i > 
broadly- 5 
L. rostrata » chalazal, 1:1| obovate ferrugineous, JL ilz 
e red-brown 
or -elliptical , 
broadly- 
L. rufescens > » ovate 3; 3 1.0 
or -elliptical 
v. macrocarpa D Je T za 1:3 1.0 
L. chinensis g ? ? ? ? 2 
: broadly- |ferrugineous, X 
$ | L. effusa ae Duy absent ovate chestnut- 1.4 0.9 
E 8 or -elliptical | coloured 
E | L. parviflora ? A ? ? ? ? 
y v. melanocarpa 2 
L. Wahlenbergii | CEV er elliptical | Chestnut | 13 | os 
MA Mención hexagonal 3 H coloured ; d 
micropylar, broadly 
L. capitata e kl MULA pale black 11% d 0.8 
L. arcuata 
v. unalasch- ? ? ? ? ? ? 
IND kensis EL Ñ 
i L. Kjellmann- > > ? ? > ? 
lana : EY aer KC 
© E pues _ | broadly 
à: L. multiflora hexagonal | ™ red 25 ovate, ferrugineous| 1.3 1.0 
S + — | sphaerical 
& v. lutescens m > > S 1:22 EOS 
> | 1 a e t E E 
y S micropylar, DM 
L. oligantha e very ‘small E SE $ zA 1.0 0.6 
(E pallescens » » an » » » 
E Ta E “black-brown, 
L. taiwaniana X mic at S » chestnut- Js 0.8 
a = | coloured 
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IV. Enumeration of the Japanese Juncaceae, with Synoptical Keys. 


In their * Enumeratio Plantarum in Japonia sponte crescentium II. (1879) " 
FRANCHET and SAVATIER, who first studied the Japanese Juncaceae, described 
three species, Juncus alatus, J. Krameri and J. papillosus. FR. BUCHENAU is 
the next botanist who greatly contributed to our knowledge of the rush-family. 
In his * Monographia Juncacearum (1890) and Juncaceae (1906),” the eminent 
authority described many new species and varieties, such as, Juncus Maximo- 
wiczii, J. curvatus, J. diastrophanthus, J. Fauriensis, J. compressus var. gracil- 
limus, J. effusus var. decipiens, Luzula japonica, L. rostrata and L. rufescens 
var. macrocarpa, and classified all the species so far known from all parts of 
the world. 

The Japanese species were enumerated by MATSUMURA in his “Index 
Plantarum Japonicarum II. (1905),” by MIYABE and Kupo in their “ Materials 
for a flora of Hokkaido II. (1915) and Flora of Hokkaido and Saghalen III. 
(1932)" by Maxino and Nemoro in their “Flora of Japan, ed. 1. (1925) and 
ed. 2. (1931),” by Nakar in his “Flora Koreana II. (1911) and many other 
papers" and by other botanists in their different works. 

In the following pages, there is given an enumeration of all the species 
so far known from Japan together with synoptical keys. The species are 
arranged after the system of BucHENAU, but in some cases some deviations 


in the arrangements are made in considering the anatomy of carpels and 
characters of seeds. 


Juncaceae. 


Ee NN Ee Ee Juncus (p. 172) 
Ovules ¿OEA ONE C RE Luzula (p. 192) 


1) Juncus LINNAEUS, Gen. Pl. ed. 1. (1737) p. 104. 


Key to the Subgenera. 


ue with Grober a ns nee ITEM 2 
Flowers without prophylis. ii TORT DID NE 3 


| Stem scapiform, with scaly lower leaves. Inflorescence pseudo-lateral, the undermost 
2 bract being stem-like and usually surpassing the inflorescence in length 

RE A IA (2) Junci Genuini (p. 175) 

Stem not scapiform, with cauline leaves which are gramineous, plane or somewhat 

canaliculate. Inflorescence terminal, compound or decompound .................. eene 


O OU AN WAUA (1) Junci Poiophylli (p. 173) 
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is gramineous, plane or canaliculate ..................... (5) Junci Graminifolii (p. 192) 
Lamina not gramineous, but terete, somewhat compressed or angusti-filiform ......... 4 


Shoktersithanktepals a E e (3) Junci Septati (p. 180) 
Lamina angusti-filiform, terete. Inflorescence simple or somewhat compound. Stamens 
usually Fexserted E een (4) Junci Alpini (p. 189) 


| "an terete or laterally compressed. Inflorescence compound or decompound. Stamens 
4 


(1) Subgen. Junci Poiophylli BUCHENAU, Monogr. Juncac. (1890) p. 169. 


Key to the Species. 


LA E E TH 2 
O ee n E e AE MU d dd desde t dere 3 
ee amuctleMongep'than*the'capsuler. ete J. bufonius (p. 173) 
Mepalsemuchilonsertthan the capsule... wa E earr. J. leptocladus (p. 174) 


A Ee E J. compressus var. gracillimus (p. 174) 


e Obtuse Gapsulezmuchalongersthansthestepalsmeee TRES 
3 
Mepalstacute: Capsule shorter than the tepe ma AA AA 4 


NC very large and oblong. Capsule elliptical, more or less shorter than the 
4 


tepals ee tede O N J. tenuis (p. 175) 
Auricle medial and ovate. Capsule ovate-sphaerical, obtuse, remarkably shorter than 
phe tepals rent e tee close eee eese enee ET e ENIMS J. tenuis var. Nakaii (p. 175) 


1. Juncus bufonius LINNAEUS (Fig. 2.-1, 2, 3; Fig. 7.-1, 2, 3; Fig. 17.-1, 2), Spec. 
Pl. ed. 1. (1753) p. 328; E. MEYER, Syn. Juncor. (1822) p. 39; FRANCHET & SAVATIER, 
Enum. Pl. Jap. II. (1879) p. 99; BUCHENAU, Monogr. Juncac. (1890) p. 174 et Juncac. (1906) 
p. 105; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 183; KOMAROV, Fl. Manschur. I. (1901) 
p. 425; FORBES & HEMSLEY in Journ. Linn. Soc. XXXVI. (1903) p. 162; KOIDZUMI, Pl. 
Sachal. Nakahara. (1910) p. 32; NAKAI, Fl. Koreana, II. (1911) p. 266; TAKEDA, Fl. Shiko- 
tan (1914) p. 491; MIYABE & MIYAKE, Fl. Saghal. (1915) p. 489; MORI, Enum. Pl. Corea 
(1922) p. 82; HULTEN, Fl. Kamtchatk. I. (1927) p. 218; KOMAROV, Fl. Pen. Kamtschat. I. 
(1927) p. 276; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1289 et ed. 2. (1931) p. 1523; 
YAMAZUTA, List of Manchur. Pl. (1930) p. 55; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. 
III. (1932) p. 296. 

J. ranarius NEES in Linnaea, XX. (1847) p. 243; KOMAROV, l.c. (1927) p. 276. 

Nom. Jap. Hime-kógaizekisyó. 

Hab. Saghalien: Basse (G. NAKAHARA, 1906); Alexandrovsk (OKADA, 1923); Palk- 
hata (eodem). Yezo: Abasiri, prov. Kitami (K. MIYABE, 1884); Mt. Apoi, prov. Hidaka 
(T. NAKAI, 1928). Honsyu: Tokyo, prov. Musasi (J. MATSUMURA, 1880); ibidem (T. 
MAKINO, 1893); Morioka, prov. Rikutyú (G. TOBA). Sikoku: Tokusima, prov. Awa (J. 
NIKAI, 1915). Corea: Genzan, Kankyó-nandó (T. NAKAI, 1909); Tinkó, ibidem (eodem); 
Somui, ibidem (eodem); Yuzyó, Kankyó-hokudó (eodem); Zyun'an, Heian-nandó (H. IMAI, 
no. 55, 1912); Kurei (T. NAKAI, 1913). 
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Distr. The Kuriles, Kyusyu, Manchuria, Amur, Ussuri, Kamtchatka, Siberia, Himalaya, 
Central Asia, Europe, North and South America and Australia. 

2. Juncus compressus JACQUIN, Enum, Stirp. Pler. Vindobon. (1762) p. 60, 235. 

var. gracillimus BUCHENAU (Fig. 8.-1; Fig. 14.-5, 6), Juncac. (1906) p. 112; MATSU- 
MURA, Ind. Pl. Jap. II. (1905) p. 183; 
MIYABE & MIYAKE, Fl. Saghal. (1915) 
p. 489; MORI, Enum. Pl. Corea (1922) 
p. 82; MAKINO & NEMOTO, Fl. Jap. 
(1925) p. 1289 et ed. 2. (1931) p. 1523; 
YAMAZUTA, List of Manchur. Pl. (1930) 
p. 55; MIYABE & KUDÓ, Fl. Hokkaido 
and Saghal. III. (1932) p. 297. 

J. compressus (non JACQUIN) KO- 
MAROV, Fl. Manschur. I. (1901) p. 427; 
NAKAI, Fl. Koreana, II. (1911) p. 266. 

Nom. Jap. Mizu-i, Doro-i. 

Hab. Yezo: Bentenzima, prov. 
Nemuro (K. MIYABE, 1884); Muroran, 
prov. Iburi (J. MATSUMURA, 1899). 

Honsyu: Tokyo, prov. Musasi (J. 
MATSUMURA, 1879); ibidem (T. MAKI- 
NO, 1899). Kyusyu: Izuhara, prov. 
Tusima (K. HIRATA, 1902); Keti, 
ibidem (N. OKADA, 1902): Corea : 
Orige, Kankyó-nandó (T. NAKAI, 1909); 
Eikó, ibidem (eodem); Ins. Kyomon 
(eodem, no. 10829, 1923) ; Ins. Soto-raró 
(eodem, no. 10830, 1928); Ins. Quel- 
paert ((TAQUET, 1911). Formosa: ? 
(T. SOMA). 

Distr. Saghalien, Manchuria and 
China. 


Fig. 17. Juncus tenuis var. Nakaii SATAKE. 1. a 3. Juncusleptocladus HAYATA, 
portion of inflorescence; 2. tepals with 2 stamens; Icon. Pl. Formos. VI. (1916) p. 100; 
3. a carpel; 4. a seed showing tegmen; 5. diagram 


ofa flower. Israa SASAKI, List of Pl. Formos. (1928) p. 


102 et Catal. Govern. Herbar. (1930) p. 
122; MAKINO & NEMOTO, FI. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1524. 
Nom. Jap. Arisan-kusai (HAYATA). 
Hab. Formosa: Mt. Arisan (U. FAURIE, no. 147, 1914). 
An endemic plant. 
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4. Juncus tenuis WILLDENOW (Fig. 9.-1; Fig. 14.-3, 4) in LINNAEUS, Spec. pl. II. 
(1799) p. 214; E. MEYER, Syn. Juncor. (1822) p. 44; BUCHENAU, Monogr. Juncac. (1890) 
p. 193 et Juncac. (1906) p. 115; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 185; MAKINO & 
.NEMOTO, Fl. Jap. (1925) p. 1293 et ed. 2. (1931) p. 1526; MIYABE & KUDÓ in Trans. Nat. 
Hist. Sapporo, V. (1915) p. 39 et Fl. Hokkaido and Saghal. III. (1932) p. 297. 

: J. bicornis MICHX. Fl. bor.-amer. I. (1803) p. 191. 

Nom. Jap. Kusa-i, Sirane-i. 

Hab. Yezo: Tomosiri, prov. Nemuro (D. Host, 1911); Tomakomai, prov. Iburi (S. 
AKIYAMA, 1928); Numanohata, prov. Iburi (Y. SATAKE, 1931). Honsyu: Tokyo, prov. 
Musasi (T. MAKINO, 1893); Kasegazaka, prov. Nagato (J. NIKAI, 1918); Tutiyama-mura, 
prov. Harima (K. TSUKIYAMA, 1918); Mt. Hieizan, prov. Yamasiro (N. UL, 1927); Prov. 
Sinano (Y. OGAWA, 1928). 

Distr. Asia, North and South America, Europe and Australia. 

var. Nakaii SATAKE, var. nov. (Fig. 17). 


J. compressus var. gracillimus (non BUCHENAU) NAKAI in sched. Herb. Imp. Univ. Tokyo. 


Rami inflorescentiae erecti. Auriculae mediae ovatae. Fructus sphaero-ovatus, apice 
obtusus, tepalis conspicue brevior. 


Nom. Jap. Tati-kusai. 


Hab. Honsyu: Toyonaka, prov. Settu (N. UI, no. 56, 1927—type in Herb. Imp. 
Univ. Tokyo). 


An endemic plant. 


(2) Subgen. Junci Genuini BUCHENAU, Monogr. Juncac. (1890) p. 169. 


Key to the Species. 


1 P loc Aero Bie en b MEN D 
Capsules Tise ptatem mcr o Euer nee ide e e neue T E 4 
2 er O EE WAA AAA 3} 
Intloreseencekcompactk was sence teen m Jf: VIT. var. glomeratus (p. 178) 
Plant rigid and somewhat aquatic. Seed nearly obtuse at the chalazal end ............... 
OL ME pad A tr MN EE J. decipiens (p. 177) 


Plant slender and mountain-species. Seed nearly cuspidate at the chalazal end............ 
MALE EE J. decipiens var. gracilis (p. 178) 


SEE COPA RR EE tas Me pese J. beringensis (p. 176) 
So ao mE EE NE 5 


iN 


DA tee NR MUN EEN 6 
Stamens Bon, ae NET uma Eu due Sad OR DUE YA 


al 


o 


INtiorescenceLcompact wa ineen g esetre tesenn ernst J. setchuensis var. compactus (p. 180) 


Flowers stramineous or viridescent............sssssse emnes 8 
Blowers chestnut-coloured a... nenne LEA reden tne E 10 


NX 


era TOO SE EE J. setchuensis var. effusoides (p. 180) 
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Capsule sphaerically ovate and obtuse ................... ee J. filiformis (p. 179) 
esee trigonously ovate and mucronate.........:....usseenunssnnennenennnnennnnnsnnnsenensssenn 9 


about 3-5.cm. enee tiet a ERE EE J. brachyspathus (p. 176) 
Outer tepals very much longer than the inner ones. The undermost bract of the 
inflorescencejabouti20-40'cmms long EE J. curvatus (p. 176) 


[a tepals a little longer than the inner ones. The undermost bract of the inflorescence 
9 


sists of 1 layer of lignified and thickened cells ........................ J. Fauriei (p. 178) 
Anther equal in length to the filament. Epidermis in the outer surface of a carpel 
looks like consisting of 2 layers of lignified and thickened cells, owing to the 
thickening and lignifying of cell-walls of the cells lying close to the epidermis ...... 
ETETA OEI SEE A E E J. Haenkei (p. 179) 


M" twice as long as the filament. Epidermis in the outer surface of a carpel con- 
10 


5. Juncus beringensis BUCHENAU (Fig. 1.-2; Fig. 6-7; Fig. 13.-1, 2), Monogr. 
Juncac. (1890) p. 226 et Juncac. (1906) p. 129; MATSUMURA, Tod PL Jap. II. (1905) p 183; 
KUDÓ, Fl. Paramushir (1922) p. 87; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1289 et ed. 2. 
(1931) p. 1523; HULTEN, Fl. Kamtschatk. I. (1927) p. 217; KOMAROV, Fl. Pen. Kamtschatk. 
I. (1927) p. 278; NAKAI, Rep. Veg. Daisetuzan (1930) p. 59; MIYABE & KUDÓ, Fl. Hokkaido 
and Saghal. III. (1932) p. 298. 

J. Fauriei LEVEILLE & VANIOT in Bull. Soc. Bot. Fr. LI. (1904) p. 292, pro pte. 

Nom. Jap. Miyama-i, Tateyama-i. 

Hab. Yezo: Mt. Tokatidake, prov. Isikari (G. KOIDZUMI, 1916); Mt. Daisetuzan, 
prov. Isikari (H. KOIDZUMI); ibidem (T. NAKAI, 1928); ibidem (Y. SATAKE, 1931). 
Honsyu: Mt. Komagadake, prov. Sinano (J. MATSUMURA, 1880); ibidem (K. WATANABE, 
1894); ibidem (J. NIKAI, 1912); Mt. Tateyama, prov. Ettyú (J. MATSUMURA, 1884); ibidem 
(K. KIMURA, 1928); Mt. Sirouma, prov. Sinano (Y. YABE, 1902); ibidem (S. KODAMA, 
1908); ibidem (M. HONDA, 1928). 

Distr. The Kuriles, Kamtchatka, the Aleutian Islands and the Bering Sea regions. 


6. Juncus brachyspathus MAXIMOWICZ, Prim. Fl. Amur. (1859) p. 293; BUCHENAU, 
Monogr. Juncac. (1890) p. 225 et Juncac. (1906) p. 128; KOMAROV, Fl. Manschur. I. (1901) 
p. 426; NAKAI, Fl. Koreana, II. (1911) p. 266; MORI, Enum. Pl. Corea (1922) p. 82; YAMA- 
ZUTA, List of Manchur. Pl. (1930) p. 55. 

J. filiformis var. brachyspathus REGEL, Tent. Fl. Ussur. (1861), p. 157. 

Nom. Jap. Körai-i. 

Hab. Corea: Unczen-gan, northern Corea (KOMAROV, no. 349, 1897). 


Distr. Manchuria, Amur, Ussuri and East Siberia. 


7. Juncus curvatus BUCHENAU (Fig. 4.-4, 5; Fig. 7.-4, 5, 6), Juncac. (1906) p. 128; 
MATSUMURA, Ind. Pl. Jap. II. (1905) p. 183; MIYABE & MIYAKE, Fl. Saghal. (1915) p. 490; 
MAKINO & NEMOTO, Fl. Jap. (1925) p. 1289 et ed. 2. (1931) p. 1523; NAKAI, Rep. Veg. 
Daisetuzan (1930) p. 60; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 298. 

J. filiformis var. curvatus KUDO, Contr. Fl. N. Saghal. (1923) p. 26; TATEWAKI, Phyto- 
geogr. Middle Kuril. (1933) p. 219, 243, 265 et 293. 
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Nom. Jap. Ezo-hosoi, Risiri-i. 
Hab. Yezo: Nemuro, prov. Nemuro (K. MIYABE, 1884); Zyózankei, prov. Isikari 
(J. MATSUMURA, no. 11, 1899); Mt. Y úbarican: prov. Isikari (G. KOIDZUMI, 1916); Mt. 
. Daisetuzan, prov. Isikari (T. NAKAI, 1928). Honsyu: Mt. Hakusan, prov. Kaga (J. 
MATSUMURA, 1881); Mt. Iwakisan, prov. Mutu (eodem, 1884); ibidem (N. KINASHI, no. 86, 
1901); Mt. Hakkóda, prov. Mutu (eodem, no. 85); Mt. Myókó, prov. Etigo (S. MATSUDA, 
1894); Mt. Komagadake, prov. Etigo (B. HAYATA, 1903); Ozenuma, prov. Iwasiro (eodem); 
Mt. Azuma, prov. Iwasiro (G. KOIDZUMI, 1909); Mt. Gassan, prov. Uzen (eodem); Mt. 
Ontake, prov. Sinano (J. NIKAI, 1911); Mt. Tateyama, prov. Ettyú (K. KIMURA, no. 280732, 
1928); ibidem (T. OTAYA, 1930); Mt. Sirouma, prov. Sinano (M. HONDA, 1928); Mt. Iwate- 
san, prov. Rikutyú (Y. FUKUDA, 1929); Hatimanhira, prov. Rikutyú (S. MURAMATSU, 1931). 
Distr. The Kuriles and Saghalien. 


An endemic plant. 


8. Juncus decipiens NAKAI (Fig. 9.-3), Rep. Veg. Kamikóti (1928) p. 35; MIYABE 
& KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 299. 

yj: effusus var. decipiens BUCHENAU, Monogr. Juncac. (1890) p. 229 et Juncac. (1906) p. 
136; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 183; KOMAROV, Fl. Manschur. I. (1901) p. 
426; YAMAZUTA, List of Manchur. Pl. (1930) p. 55; MAKINO € NEMOTO, Fl. Jap. (1925) 
p. 1290 et ed. 2. (1931) p. 1523. 

Nom. Jap. I, I-gusa, Tósin-só. 

Hab. Honsyu: Mt. Hakusan, prov. Kaga (J. MATSUMURA, 1881); Mt. Amagi, prov. 
Izu (eodem, 1883); Nanzyó, prov. Sinano (eodem, 1884); Mt. Aomoridake, prov. Mutu 
(eodem); Ins. Miyakezima, prov. Izu (OKUBO, 1887); Tenzingawa, prov. Suó (J. NIKAI, 1892); 
Takamatu-muru, prov. Bittyü (eodem, 1902); Aomori, prov. Mutu (N. KINASHI, 1902); 
Hodogaya, prov. Sagami (K. KIMURA, 1927); Kata, prov. Kii (S. SAKAGUCHI, 1930); 
Itikawa, prov. Simósa (Y. SATAKE, 1930). Sikoku: Matusima-mura, prov. Awa (J. 
NIKAT, 1913). Kyusyu: Hyakkanseki, prov. Higo (J. MATSUMURA, 1879); Kokubunzi, 
prov. Iki (K. OHKI, 1925). Corea: Northern Corea (KOMAROV, no. 348, 1897); Mt. 
Kongózan, Kógendó (T. UCHIYAMA, 1902); Keizyó (N. OKADA, 1909); Sorai (R. G. MILLS, 
1921); Ins. Uturyó (T. NAKAI, 1917). Formosa: Taipe (T. MAKINO, 1896); Kelung (U. 
FAURIE, no. 800, 1903); Mt. Morrison (NAGASAWA, 1905); ibidem (T. KAWAKAMI et U. 
MORI, 1906); Kelung (B. HAYATA, 1916); Suizan (eodem); Mt. Ritózan (E. MATUDA, 1918); 
Kirenkei-Asahi (eodem, 1919). 

Distr. Yezo and Manchuria. 

form. utilis (MAKINO) 

J. effusus var. decipiens from. utilis MAKINO in MAKINO & NEMOTO, Fl. Jap. (1925) p. 
1290 et ed. 2. (1931) p. 1524. 

Nom. Jap. Kohige. 

Cultivated in Japan. 

form. spiralis (MAKINO) 
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J. effusus var. decipiens form. spiralis MAKINO in Journ. Jap. Bot. VIL (1931) p. 27. 

Nom. Jap. Rasen-i (MAKINO). 

Cultivated in Japan. 

var. gracilis NAKAI (Fig. 15.-5, 6), Rep. Veg. Daisetuzan (1930) p. 60; MIYABE & 
KUDÓ, Fl. Kokkaido and Saghal. III. (1932) p. 299. 

J. effusus var. decipiens form. gracilis BUCHENAU ex MATSUMURA, Ind. Pl. Jap. II. 
(1905) p. 184; MAKINO & NEMOTO, l.c. (1925) p. 1290 et ed. 2. (1931) p. 1524. 

J. effusus var. decipiens (non BUCHENAU) KOIDZUMI, Pl. Sachal. Nakahara. (1910) p. 32. 

Nom. Jap. Hime-i. 

Hab. Saghalien: Chipisani (G. NAKAHARA, 1906); Sakaihama (T. SAWADA, 1923); 
'Toyohara (eodem). Yezo: Zyózankei, prov. Isikari (J. MATSUMURA, 1899); Mt. Daisetu- 
zan, prov. Isikari (T. NAKAI, 1928); Mt. Apoi, prov. Hidaka (eodem); Hakodate, prov. 
Osima (K. TSUKAMOTO, 1926). Honsyu: Tokiwano, prov. Mutu (J. MATSUMURA, 1880); 
Mt. Ibukiyama, prov. Omi (eodem, 1881); Mt. Togakusi, prov. Sinano (eodem, 1884); Simizu, 
prov. Izu (OKUBO, 1886); Mt. Myókó, prov. Etigo (S. MATSUDA, 1894); Mt. Komagadake, 
prov. Etigo (B. HAYATA, 1903); Mt. Osoreyama, prov. Mutu (N. KINASHI, 1910); Mt. Ontake, 
prov. Sinano (G. KOIDZUMI, 1910); Mt. Hakkéda, prov. Mutu (eodem, 1914); Mt. Bandai, 
prov. Iwasiro (S. HATTORI, 1925); Akaiyazi, prov. Iwasiro (eodem, 1926); Kamikóti, prov. 
Sinano ee NAKAI, 1927). Sikoku: Mt. Kótuzan, prov. Awa (leg? 1907). 

Distr. 'The Kuriles. 

An endemic plant. 

var. glomeratus (MAKINO) SATAKE, comb. nov. 


J. effusus var. decipiens form. glomeralus MAKINO in Bot. Mag. Tokyo, XII. (1898) p. 
163; MAKINO & NEMOTO, l.c. (1925) p. 1290 et (1931) p. 1523. 

J. effusus var. compactus (non LEJEUN. et COURT.) NAKAI, Rep. Veg. Chiisan (1915) p. 
25 et Rep. Veg. Apoi (1930) p. 76; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) 
p. 299. 

J. effusus var. decipiens (non BUCHENAU) MIYABE & MIYAKE, Fl. Saghal. (1915) p. 491. 

Nom. Jap. Tamaii. 

Hab. Yezo: Hakodate, prov. Osima (J. MATSUMURA, 1899); Mt. Apoi, prov. Hidaka 
(T. NAKAI, 1928). Honsyu: Nerima, prov. Musasi (J. MATSUMURA, 1880). Corea : 
Goryudó (T. UCHIYAMA, 1900); Eitoho, Keikidó (eodem, 1902); Kogan, Heiandó (H. IMAI, 
1909); Kaugkai (R. G. MILLS); Ins. Quelpaert (T. NAKAI, 1917). 

Distr. Saghalien and the Kuriles. 

An endemic plant. 


9. Juncus Fauriei LÉVEILLÉ & VANIOT (Fig. 4.-1, 2, 3; Fig. 8-2; Fig. 14.-1, 2) in 


Bull. Soc. Bot. Fr. LI. (1904) p. 202; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) 
p. 300. 


J. balticus var. jabonicus BUCHENAU, Monogr. Juncac. (1890) p. 215 et Juncac. (1906) p. 
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145 ; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 183; MIYABE & MIYAKE, Fl. Saghal. (1915) 
p. 492; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1289 et ed. 2. (1931) p. 1522. 

J. glaucus var. yokoscensis FRANCHET & SAVATIER, Enum. Pl. Jap. II. (1879) p. 97. 

J. balticus (non WILLDENOW) FRANCHET & SAVATIER, l.c. p. 533. 

Nom. Jap. Hira-i, Inu-j, Nezi-i. 

Hab. Kuriles: Ins. Sikotan (J. OHWI, 1931—in Herb. Imp. Univ. Kyoto). Yezo: 
Yübutu, prov. Iburi (K. MIYABE, 1884); Hakodate, prov. Osima (J. MATSUMURA, 1899); 
Numanohata, prov. Iburi (Y. SATAKE, 1931). Honsyu: Aomori, prov. Mutu (J. MATSU- 
MURA, 1884); ibidem (N. KINASHI, 1899 et 1909); Mt. Togakusi, prov. Sinano (J. MATSU- 
MURA, 1884); Prov. Kazusa (J. MATSUMURA, 1902); Kaihuho, prov. Etigo (YAMAMOTO, 
1907); Hiraiso, prov. Hitati (I. ANDO, 1910); Arayahama, prov. Ugo (G. KOIDZUMU, 1914); 
Narutó, prov. Kazusa (T. NAKAI, 1920) . Kyusyu: Mt. Asosan, prov. Higo (YABE); 
ibidem (Y. NABESIMA, 1926). 

Disty. Saghalien. 

An endemic plant. 


10. Juncus filiformis LINNAEUS (Fig. 7.-7, 8, 9), Spec. Pl. ed. 1. (1753) p. 326; E. 
MEYER, Syn. Juncor. (1822) p. 17; BUCHENAU, Monogr. Juncac. (1890) p. 224 et Juncac. 
(1906) p. 127; KOMAROV, Fl. Manschur. I. (1901) p. 426; MIYABE & MIYAKE, Fl. Saghal. 
(1915) p. 490; HULTEN, Fl. Kamtchatk. I. (1927) p. 220; KOMAROV, Fl. Pen. Kamtschatk. 
I. (1927) p. 277; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1524; 
YAMAZUTA, List of Manchur. Pl. (1930) p. 55; MIYABE & KUKÓ, Fl. Hokkaido and Saghal. 
III. (1932) p. 297. 

J. effusus var. decipiens (non BUCHENAU) KUDÖ, Fl. Paramushir (1922) p. 87. 

Nom. Jap. Karahuto-hosoi (MIYABE & KUDÖ). 

Distr. Kuriles, Saghalien, Manchuria, Amur, Kanitchatka, Ussuri, Siberia, and arctic 


zones of Europe and North America. 


11. Juncus Haenkei E. MEYER (Fig. 8.-4; Fig. 15.-3, 4), Syn. Juncor. (1922) p. 10; 
KOMAROV, Fl. Pen. Kamtschatk. I. (1927) p. 278; SATAKE in Bot. Mag. Tokyo, XLVI. (1932) 
p. 185. 

J. balticus var. Haenkei BUCHENAU, Monogr. Juncac. (1890) p. 215 et Juncac. (1906) p. 
145; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 182; MAKINO & NEMOTO, Fl. Jap. (1925) p. 
1289 et ed. 2. (1931) p. 1522; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 
300; TATEWAKI, Phytogeogr. Middle Kuriles (1933) p. 219, 243, 264, 274, 292. 

J. balticus (non WILLD.) MIYABE, Fl. Kuril. (1890) p. 266. 

J. balticus (non WILLD.) SAMUELSSON in HULTEN, Fl. Kamtchatk. I. (1927) p. 216, pro pte. 

J. arcticus (non WILLD.) KOIDZUMI in Bot. Mag. Tokyo, XV. (1901) p. 205. 

J. arcticus var. sitchensis ENGELMANN in Trans. St. Louis Acad. IT. (1866) p. 445. 

Nom. Jab. Hama-i, O-inui. 

Hab. Kuriles: Ins. Simusyu (K. YENDO, 1903). Saghalien: Siska (T. SAWADA, 
1923); Oha (OKADA, 1923) Yezo; Tomakomai, prov. Iburi (J. MATSUMURA, 1899). 
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Distr. Corea, Manchuria, Kamtchatka, the Aleutian Islands, Unalaska and Sitcha. 


12. Juncus setchuensis BUCHENAU in ENGLER, Bot. Jahrb. XXXVI. Beibl. 82 (1905) 
pot. 

var. effusoides BUCHENAU (Fig. 9.-2), l.c. et Juncac. (1906) p. 142; MATSUMURA, 
Ind. Pl. Jap. II. (1905) p. 185. 

J. pauciflorus (non R. BROWN) MAKINO in Bot. Mag. Tokyo, XII. (1898) p. 163; MAKINO 
& NEMOTO, Fl. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1525. 

J. effusus var. gracilis NAKAI, Rep. Veg. Quelpaert (1914) p. 29. 

J. effusus var. decipiens (non BUCHENAU) NAKAI in sched. Herb. Imp. Univ. Tokyo. 

Nom. Jap. Hoso-i. 

: Hab. Honsyu: Tokyo, prov. Musasi (J. MATSUMURA, 1880); Mt. Kasugayama, prov. 
Yamato (eodem, 1883); Aomori, prov. Mutu (N. KINASHI, 1909); Ayase, prov. Musasi (S. 
HATTORI, 1921); Kasukabe, prov. Musasi (K. KIMURA, 1927); Kata, prov. Kii (S. SAKA- 
GUCHI, 1930). Kyusyu: Tomioka, prov. Higo (K. MAYEBARA, 1930). Corea: Zensyü, 
Zenra-nandó (T. MORI, no. 63, 1912); Ins. Quelpaert (T. NAKAI, no. 286 et 899, 1913); 
ibidem (T. ISIDOYA, no. 160, 1912). 

Distr. China. 

var. compactus SATAKE, var. nov. 

J. effusus var. compactus (non LEJEUN. et COURT.) NAKAI in sched. Herb. Imp. Univ. 
Tokyo. 

Inflorescentia compacta multis (50-60) floribus. 

Nom. Jap. Tama-hosoi (nov.). 

Hab. Corea: Kyürei (T. NAKAI, no. 548, 1913). 


An endemic plant. 


(3) Subgen. Junci Septati BUCHENAU, Monogr. Juncac. (1890) p. 169. 


Key to the Species. 


Seed scobiform D 


` Seed conformed 5 


2 obtuse 3 


| ont. with few heads. Outer tepals lanceolate, acute, and inner ones ovate, 


Inflorescence with many heads. Outer tepals ovate-lanceolate, obtuse, and inner ones 


lanceolate, acute e epe J. Tokubuchii (p. 188) 
ee o NET enti AA a J. kamschatcensis (p. 184) 
STAMENS. A. duu EE 4 

f Stem 18-40cm. high. Lamina 5-15 cm. long, very much shorter than the inflorescence. 
4 Anther linear, equal in length to the filament ..................... J. Fauriensis (p. 184) 


Stem 50-40 cm. high. Lamina 20-30 cm. long, often equal in length to or a little shorter 
than the inflorescence. Anther ovate, one half as long as the filament ............... 


Neue Sd adie e o se E ae WA KA J. Fauriensis vax. iwatensis (p. 183) 
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(rarely uni-) tubulose, usually impentectlyesebtate pen ce Foe ee? 6 


à PX mostly compressed, ancipital. Lamina broad, remarkably compressed, poly- 
Stem not ancipital, but terete or somewhat terete. Lamina terete or somewhat com- 


Dresser, lc tubulose, perfectly: septate et ree corte ete gege 15 
Rhizome horizontal, with elongated internodes........................ J. oligocephalus (p. 186) 
Rhizome horizontal or somewhat erect, with short or shortest internodes ............... Y 

puse remankablVe ge 8 
EE HERE 10 
eme withimany: heads.” ‚Auricle very small 9 
Inflorescence with 1-2-3 heads. Auricle large, white, ouate .........aoiosericicirerrrrenirrnne. 

mee Macs ces i o A E ER J. yakeisidakensis (p. 189) 
Stamens 6. Head hemi-sphaerical Capsule conically prismatic......... J. alatus (p. 181) 
Stamens 3. Head sphaerical. Capsule long prismatic ............ J. togakusiensis (p. 188) 


Capsule as long as the tepals or rather longer than the latter, triangularly conical or 

10 tuanegularlyeprismalice rer J. prismatocarpus var. Leschenaultit...... i) 
Capsule remarkably longer than the tepals, narrowly triangularly prismatic, with an 
Ns tee REB enters tiara ee TU E 13 

(ln een S de ct THE TEN subvar. unitubulosus (p. 187) 
Auricle small. Lamina compressed, poly-tubulose, imperfectly septate .................. {2 


Head not viviparous. Ote erecto decis subvar. pluritubulosus (p. 187) 


12 Ge Ge 
Head viviparous. Stem procumbent at the base.................. subvar. viviparus (p. 188) 


Plant large. Stem winged, with broad leaves. Head not viviparous ........................ 
EE EE ee DE DE J. diastrobhanthus (p. 182) 
Plant very small. Stem subterete with narrow and short leaves. Head viviparous...... 
MEE CM UP e ea KA Kerr ne Noa J. bombonzanensis (p. 182) 


Inflorescence simple, terminal, with 1 head ........................... J. Mertensianus (p. 185) 
Inflorescence compounds or decompound sve. «me rrr eee ERE REUS 15 


fen large, obtuse. Lamina terete or subcompressed, uni-tubulose, perfectly septate 
13 | 


14 


samens GH Auricle»tarcee ODA c EE EEN 16 
Green, SE reng ege ee ile 


15 ` 
ES equally long. Anther linear, equal in length to the Dlament 


[Gr MN er oro dcm e docto LX J. lampocarpus (p. 184) 
Inner tepals somewhat longer than the outer ones. Anther ovate, very much shorter 


thangrhestilamentas eU IE e e TE ange J. Krameri (p. 184) 
Inflorescence large, about 25 cm. long and broad, divergent. Head with 2-3 flowers. 
Gloag) RS e a J. bapillosus (p. 186) 
Inflorescence small, about 3-5cm. long and broad, not divergent. Head with 3-6 
Ho vers Casal O AA EE 18 


1 


Plant 15-30 cm. high. Lamina completely septate ....................- J. nikkoensis (p. 185) 
Plant 7-15 cm. high. Lamina incompletely septate, very much papillate ..................... 
J. nikkoensis var. minor (p. 185) 


18 


13. Juncus alatus FRANCHET & SAVATIER (Fig. 1.-3; Fig. 6.-3), Enum. Pl. Jap. II. 
(1879) p. 98, 534; BUCHENAU, Monogr. Juncac. (1890) p. 304 et Juncac. (1906) p. 180; 
MATSUMURA, Ind. Pl. Jap. II. (1905) p. 182; NAKAI, Fl. Koreana, II. (1911) p. 267, Rep. 
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Veg. Quelpaert (1914) p. 29 et Rep. Veg. Chiisan (1915) p. 25; MORI, Enum. Pl. Corea (1922) 
p. 82; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1288 et ed. 2. (1931) p. 1522. 

Nom. Jap. Hanabi-zekisyö. 

Hab. Honsyu: Tokiwano, prov. Mutu (J. MATSUMURA, 1880); Tokyo, prov. Musasi 
(eodem); Araizyuku, prov. Musasi (eodem); Mt. Kasugayama, prov. Yamato (eodem, 1883); 
Kawanakazima, prov. Sinano (eodem, 1884) ; Mt. Togakusi, prov. Sinano (eodem) ; ibidem (S. 
MATSUDA, 1893); Kaminohara, prov. Izumi (eodem, 1896); Mt. Bukó, prov. Musasi (eodem, 
1901); Itinomiya, prov. Kazusa (J. MATSUMURA, 1903); Naruto, prov. Kazusa (T. NAKAI, 
1922); Mt. Zaó, prov. Uzen (S. AKIYAMA, 1929); Noborito, prov. Musasi (K. KIMURA, 1929); 
- circ. Zimmuzi, prov. Sagami (Y. MOMIYAMA, 1929); Mt. Tukuba, prov. Hitati (K. OHKI, 
1930); Hatimanyama, prov. Suruga (D. SIMIZU, 1930). Sikoku: Misyü-mura, prov. Awa 
(S. MATSUDA, 1888); Hógasyó-dózan, prov. Tosa (S. YANO, 1890). Kyusyu: Mt. Yatate- 
yama, prov. Tusima (Y. YABE, 1901). Corea: Ins. Quelpaert (T. TAQUET, no. 6181, 
1912); ibidem (T. NAKAI, no. 860, 213 et 1431, 1913); Mt. Chii-san (eodem, 1913); Ins. 
Soto-raró (eodem, 1928). 

Distr. China. 

14. Juncus bombonzanensis SATAKE, 
sp. nov. (Fig. 18 et Pl. I.) 


Planta pusilla gracilis. Caules subteretes, 
5-15cm. alti. Folia caulina breviora, 1-3 cm. 
longa, 0.5-1 mm. lata, incomplete septata. Inflo- 
rescentia subcomposita, 3-6 capitulis. Capitula ` 


multiflora viviparentia. Flos ca. 4-5 mm. longus, 


tepalis angustis aequilongis. Stamina 3, tepala 

Fig. 18. Juncus bombonzanensis SATAKE. 1 
1. a flower with a mature capsule; 2-3. seeds 
showing tegmen. 1— xca. 8; 2, 3= x37.5. 


in longitudine aequantia ; antherae filamentis 
multo breviores. Fructus anguste prismaticus, 
tepalis duplo longiores. Semina 0.7 mm. longa, 
obovata vel lato-elliptica, apiculata, flavo-ferruginea, regulariter hexagonaliter reticulata. 
Nom. Jap. Hosoba-no-komotizekisyó (nov.) 
Hab. Formosa: Mt. Bombonzan (E. MATUDA, 1918—type in Herb. Imp. Univ. Tokyo). 
An endemic plant. 


. . 15 Juncus diastrophanthus BUCHENAU, Monogr. Juncac. (1890) p. 309 et Juncac. 
- (1906) p. 182; FORBES & HEMSLEY in Journ. Linn. Soc. Bot. XXXVI. (1903) p. 163; MATSU- 
MURA, Ind. Pl. Jap. IL (1905) p. 183; NAKAI, Rep. Veg. Qeulpaert (1914) p. 29 et Rep. 
Veg. Chii-san (1915) p. 25; MORI, Enum. Pl. Corea (1922) p. 82; MAKINO & NEMOTO, Fl. 


Jap. (1925) p. 1290 et ed. 2. (1931) p. 1523; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. 
III. (1932) p. 302. 


Nom. Jap. MHiroha-no-kÓgaizekisyó. 
Hab. Yezo: Toyohira, prov. Isikari (J. MATSUMURA, 1899); Mt. Apoi, prov. Hidaka 
(T. NAKAI, 1928). Honsyu: Mt, Gassan, prov. Uzen (J. MATSUMURA); Tokiwano, prov. 
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Mutu (J. MATSUMURA); Hondózi, prov. Uzen (eodem, 1886); Simizu, prov. Izu (eodem); Sino- 
mura, prov. Tanba (TAKEUTI, 1912); Yamada-mura, prov. Nagato (J. NIKAI, 1917); Tutiyama- 
mura, prov. Harima (K. TUKIYAMA, 1918); Prov. Ettyú (T. OTAYA); Ugosakai, prov. 
. Ugo (S. MURAMATSU, 1931); Koseki-mura, prov. Iwasiro (N. IMAI, 1931). Sikoku: Mt. 
Wariisiyama, prov. Iyo (J. 'MATSUMURA, 1888). Kyusyu: Buzenbo (N. OKADA, 1900). 
Corea: Nangen, Zenra-hokudó (T. MORI, 1912); 
Sinsyü, Keisyö-nandö (eodem); Mt. Chii-san (T. 
NAKAI, 1913); Ins. Quelpaert (T. TAQUET, no. 
1961, 1908 et 5190, 1911). 

Distr. China. 

16. Juncus Fauriensis BUCHENAU (Fig. 
6.-8) in Notzibl. Kon. Bot. Gart. Berl. III. (1901) 
p. 127 et Juncac. (1906) p. 159; MATSUMURA, 
Ind. Pl. Jap. IL (1905) p. 184; MAKINO & 
NEMOTO, Fl. Jap. (1925) p. 1290 et ed. 2. (1931) 
p. 1524; KOMAROV, Fl. Pen. Kamtschatk. I. 
(1927) p. 280; MIYABE & KUDÓ, Fl. Hokkaido 
and Saghal. III. (1932) p. 301; TATEWAKI, 
Phytogeogr. Middle Kuril. (1933) p. 219. 

J. Fauriensis var. typicus BUCHENAU, l.c. 
(1906) p. 159. 

Nom. Jap. Hoso-kögaizekisyö. 

Hab. Kuriles: Ins. Sikotan et Ins. Kuna- 
siri (J. OHWI, 1931—in Herb. Imp. Univ. Kyoto). 
Yezo: Tomakomai, prov. Iburi (J. MATSU- 
MURA); Tusikari, prov. Isikari (G. KOIDZUMI). 
Honsyu: Mt. Azuma, prov. Iwasiro (G. KOI- 
DZUMI, 1911 et 1912); Morioka, prov. Rikutyü 
(G. TOBA, 1926); Kosiromori, prov. Ugo (S. 
MURAMATSU, 1931); Mt. Hakköda, prov. Mutu 


Fig. 19. Juncus Fauriensis var. iwatensis 
(S. MURAL, 1930). SATAKE. 1. a head; 2. tepals with a 

Distr. Saghalien and Kamtchatka. stamen; 3. a carpel with 4 scobiform 
seeds ; 4. a scobiform seed; 5. tegmen ; 6. 


k ki diagram of a flower. 1— x7.5; 2, 3= Xca. 
Caules erecti subteretes, 40—50 cm. alti, ca. 11:42 x27: 5= » 82,5. 


var. iwatensis SATAKE, var. nov. (Fig. 19) 


1-2 mm. in diametro. Lamina teres unitubulosa, 

10-20cm. longa. Inflorescentia terminalis, 5-10 capitulis pauce (2-3) floribus. Tepala 
aequilonga apice obtusa. Stamina 3, tepalis paulo breviora; antherae globosae, filamenta 1 
in longitudine aequantes. Fructus castaneus, tepalis duplo longior, triseptatus. Semina 
scobiformia, 1 mm. longa, ferruginea, irregulariter hexagonaliter reticulata. 


Nom. Jap. lwate-hosokógaizekisyÓ (nov.). 
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Hab. Honsyu: Kakkonda, prov. Rikutyú (S. MURAI, 1930—type in Herb. Imp. Univ. 
Tokyo). 

An endemic plant. 

17. Juncus kamschatcensis KUDO (Fig. 8.-3; Fig. 12.7, 8), Fl. Paramushir (1922) 
p. 88; MIYBE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 301; TATEWAKI, Phyto- 
geogr. Middle Kuril. (1933) p. 219, 243, 264. , 

J. Fauriensis BUCHENAU var. kamschatcensis BUCHENAU, Juncac. (1906) p. 159; Kor- 
DZUMI in MATSUMURA, Icon. Koishikaw. II. (1914) p. 75, Pl. 122; MAKINO & NEMOTO, 
Fl. Jap. (1925) p. 1290 et ed. 2. (1931) p. 1524; HULTEN, Fl. Kamtchatk. I. (1927) p. 219. 

Nom. Jap. Miyama-hosokógaizekisyó (KOIDZUMI), Tisima-hosokógaizekisyó (MIYABE). 

Hab. Honsyu: Mt. Gassan, prov. Uzen (G. KOIDZUMI, 1909); Mt. Zaó, prov. Rikuzen 
(A. KIMURA, 1929); Mt. Iwatesan, prov. Rikutyú (S. MURAL, 1930); Mt. Moriyosi, prov. Ugo 
(S. MURAMATSU, 1931); Mt. Kuraisidake, prov. Rikuzen (S. MURAI, 1931). 

Distr. 'The Kuriles, Yezo and Kamtchatka. 

18. Juncus Krameri FRANCHET & SAVATIER, Enum. Pl. Jap. II. (1879) p. 99, 534; 
BUCHENAU, Monogr. Juncac. (1890) p. 383 et Juncac. (1906) p. 220; MATSUMURA, Ind. PI. 
Jap. IL (1905) p. 184; NAKAI, Fl. Koreana, II. (1911) p. 268, Rep. Veg. Quelpaert (1914) 
p. 29 et Rep. Veg. Apoi (1930) p. 76; MORI, Enum. Pl. Corea (1922) p. 82; MAKINO & 
NEMOTO, Fl. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1524; YAMAZUTA, List of Manchur. Pl. 
(1930) p. 55; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 304. 

J. articulatus (non LINNAEUS) MIYABE, Fl. Kuril. (1890) p. 266. 

Nom. Jap. Tati-kógaizekisyó. 

Hab. Yezo: Zenibako, prov. Isikari (J. MATSUMURA, 1899); Tomakomai, prov. Iburi 
(eodem) ; Asahigawa, prov. Isikari (G. KOIDZUMI, 1916); Hakodate, prov. Osima (K. TSUKA- 
MOTO, 1926); Zenibako, prov. Isikari (S. AKIYAMA, 1928). Honsyu: Itinomiya, prov. 
Kazusa (J. MATSUMURA, 1899); Aomori, prov. Mutu (N. KINASHI, no. 88, 1899); Naka- 
yama-tóge, prov. Rikutyú (S. AKIYAMA, 1928); Itugun, prov. Kii (S. SAKAGUCHI, 1930); 
'Tamura, prov. Ugo (S. MURAMATSU, 1931). Kyusyu: Izuhara, prov. Tusima (Y. YABE, 
1911). Ryukyu: Ins. Okinawa (J. MATSUMURA); Kunzyan, Ins. Okinawa (TASIRO, 1887). 
Corea: Senhatu, Kógendó (T. UCHIYAMA, 1902); Mosan, Kankyó-hokudó (T. NAKAI, no. 
1647, 1914); Ins. Quelpaert (T. TAQUET, no. 9193, 1911); ibidem (T. MORI, no. 28 et 136, 
1911); ibidem (T. ISIDOYA, no. 107, 1912). 


Distr. 'The Kuriles and Manchuria. 


19. Juncus lampocarpus EHRHART, Calam. etc. n. 126 (ca. 1791); E. MEYER, Syn. 
Juncor. (1822) p. 23; BUCHENAU, Monogr. Juncac. (1890) p. 376 et Juncac. (1906) p. 217; 
HULTEN, Fl. Kamtchatk. I. (1927) p. 221; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1291 et 
ed. 2. (1931) p. 1524; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 304. 

J. articulatus LINNAEUS, Spec. Pl. ed. 1. (1753) p. 327 et ed. 2. (1762) p. 465. 

Nom. Jap. Karahuto-hanabizekisyó (MIYABE). 

Distr. The Kuriles, Saghalien, Kamtchatka, Siberia, China, Europe and North America. 


Systematic and Anatomical Studies on Some Japanese Plants, II. 185 


20. Juncus Mertensianus BONGARD in Mem. St. Petersb. ser. 6. II. (1833) p. 167; 
ENGELMANN in Trans. St. Louis Acad. II. (1868) p. 479; BUCHENAU, Monogr. Juncac. 
(1890) p. 272 et Juncac. (1906) p. 201; KURTZ in ENGLER's Bot. Jahrb. XIX. (1895) p. 412; 
. ABRAMS, Ill. Fl. Pacific St. I. (1923) p. 363, f. 888; NAKAI, Rep. Veg. Daisetsuzan (1930) 
p. 60, 74; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 303; SATAKE in Bot. 
Mag. Tokyo, XLVI. (1932) p. 185. 

J. ensifolius (non WIKSTR.) KOIDZUMI in Bot. Mag. Tokyo, XXXI. (1917) p. 262; 
MAKINO & NEMOTO, Fl. Jap. (1925) p. 1290 et ed. 2. (1931) p. 1524. 

Nom. Jab. Ezo-mikurizekisyó (NAKAI) Kumoma-mikurizekisyó (MIYABE). 

Hab. Yezo: Mt. Tyübetudake, prov. Isikari (H. KOIDZUMI, 1917); Mt. Daisetuzan, 
prov. Isikari (T. NAKAI, 1928). 

Distr. The Aleutian Islands, Alaska H 4 


Ut 


3 


and Mountain-regions of North Ame- HK 
rica. HHG 
SRA 

21. Juncus nikkoensis SATAKE, CHEM 


sp. nov. (Fig. 20 et Pl. II.) 

Caules erecti teretes, 15-30 cm. alti. 
Folia caulina 3-4, 5-10 cm. longa, folia 
basilaria brevissima. Lamina unitubu- 
losa complete septata, auriculis minor- 
ibus. Inflorescentia composita, 3-5 cm. 
longa, 2-4 cm. lata, cum 3-13 capitulis, 
Capitula 3-6 florata. Flores ca. 4-5 mm. 
longi, tepalis internis distincte longior- 
ibus. Stamina 3, tepalis externis aequi- 


longa; antherae ovato-oblongae filamen- 


tis pluries breviores. Fructus tepalum 
conspicue superans, ovato-prismaticus, Fig. 20. Juncus nikkoensis SATAKE. 1. a head; 
2. a flower with a mature capsule; 3. a carpel; 4. 
seeds; 5. tegmen; 6. diagram of a flower. 1, 2, 
B= (CR iS ASUS = O OS 


rostratus. Semina elliptica vel oblonga, 
ca. 0.65 mm. longa, luteo-ochracea, hexa- 
gonaliter reticulata. 

Nom. Jap. Nikkö-kögaizekisyö (nov.) 

Hab. Honsyu: Yumoto, Nikko, prov. Simotuke (Y. MOMIYAMA, 1931—type in Herb. 
Imp. Univ. Tokyo); Sirasugahara, circ. Yumoto, ibidem (H. ITOH, 1931); Odasirohara, Nikko, 
ibidem (eodem); Mt. Mitutóge, prov. Kai (Y. MOMIYAMA, no. 343, 1930). 

An endemic plant. 

This new species resembles J. leptospermus BUCHENAU, but is clearly distinguishable 
from the latter in having not so tall and rigid stem and in having elliptical and ochreous 
seeds which are larger than those of the other. 


var. minor SATAKE, var. nov. 
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Planta viridis. Caules 7-15 cm. alti. Lamina unitubulosa, incomplete septata, valde 
papillosissima. 

Nom. Jap. Hime-nikkókógaizekisyó (nov.) 

Hab. Honsyu: Mt. Gandoyama, prov. Rikuzen (S. MURAI, 1931—type in Herb. Imp. 
Univ. Tokyo). 

An endemic plant. : 

22. Juncus oligocephalus SATAKE & OHWi in Act. Phytotax. Geobot. II. (1933) p. 
104. 

J. xibhioides (non MEYER) BUCHENAU, Monogr. Juncac. (1890) p. 306, quoad pl. ex 
Japonia et Auct. Jap. 

Nom. Jap. Mikuri-zekisyö, Kuró-mikurizekisyó, O-mikurizekisyó (MIYABE et KUDÓ). 

Hab. Kuriles: Ins. Kunasiri (J: OHWI, 1931, no. 998,—type in Herb. Imp. Univ. 
Kyoto). Yezo: Sapporo, prov. Isikari (K. MIYABE); Zyózankei, prov. Isikari (J. MATSU- 
MURA, 1899). Honsyu: Mt. Hakusan, prov. Kaga (J. MATSUMURA, 1881); Ozenuma, 
prov. Iwasiro (Y. KOBAYASI, 1929). 

An endemic plant. 

23. Juncus papillosus FRANCHET & SAVATIER (Fig. 6.-2), Enum. Pl. Jap. II. (1879) 
p. 98, 533; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 185; MIYABE & KUDÓ in Trans. Nat. 
Hist. Soc. Sapporo, V. (1915) p. 39 et Fl. Hokkaido and Saghal. III. (1932) p. 303; MORI, 
Enum. Pl. Corea (1922) p. 83; NAKAI, Rep. Veg. Apoi (1930) p. 76; YAMAZUTA, List of 
. Manchur. Pl. (1930) p. 55; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1292 et ed. 2. (1931) p. 1525. 

J. nibonensis BUCHENAU, Monogr. Juncac. (1890) p. 340 et Juncac. (1906) p. 198; MATSU- 
MURA, l.c. p. 184; KOMAROV, Fl. Manschur. I. (1901) p. 429; NAKAI, Fl. Koreana, II. (1911) 
p. 268. 

J. umbellifer LÉVEILLÉ & VANIOT in Bull. Soc. Bot. Fr. LI. (1904) p. 292. 

Nom. Jap. Hosoba-no-kógaizekisyó, Ao-kógaizekisyó. 

Hab. Yezo: Hakodate, prov. Osima (J. MATSUMURA, 1899); circ. Akan-ko, prov. 
Kusiro (S. AKIYAMA, 1928). Honsyu: Nikko, prov. Simotuke (J. MATSUMURA, 1877); 
Mt. Ontake, prov. Sinano (eodem, 1880); Wada-mura, prov. Musasi (eodem); Sinoda, prov. 
Izumi (eodem, 1896); Aomori, prov. Mutu (N. KINASHI, 1899, 1905, 1907 et 1911); Takamatu- 
mura, prov. Bittyú (J. NIKAI, 1902); Prov. Sinano (M. TAHARA, 1911); Hanno, prov. Musasi 
(K. KIMURA, 1926); Mt. Sinodayama, prov. Izumi (S. SAKAGUCHI, 1927); Higasimurayama, 
prov. Musasi (K. KIMURA, 1927); Susugadani, prov. Sagami (Y. MOMIYAMA, 1928); Mt. 
Ogasayama, prov. Totomi (D. SIMIZU, 1929); Kisi-mura, prov. Kii (S. SAKAGUCHI, 1929); 
ibidem (Y. OGAWA, 1929); Ippekiko, prov. Izu (K. KIMURA, 1930); Nisiogikubo, prov. 
Musasi (F. MAEKAWA, 1931); Maeda-mura, prov. Ugo (S. MURAMATSU, 1931); Koseki- ` 
mura, prov. Iwasiro (N. IMAI, no. 65 et 66, 1931). Sikoku: Nyüta-mura, prov. Awa (J. 
NIKAI, no. 2388, 1913). Kyusyu: Mt. Nisi-kirisimayama, prov. Satuma (S. YAJIMA, 
1910); Nisize, prov. Higo (K. MAYEBARA, no. 354, 1929). Corea: Goryudó(T. UCHIYAMA, 
1910); Eitoho, Keikidó (eodem, 1902); Mt. Nankanzan, Keikidó (eodem); Mt. Kongózan, 
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Kogendó (T. UCHIYAMA); Suigen, Keikidó (S. RI, 1912); ibidem (S. UEKI, 1912); Mt. Hotaizan 
(T. NAKAI, 1914); Yosyú, Keikidó (eodem, 1915); Ins. Quelpaert (T. TAQUET, 1910 et 1911). 
Distr. Manchuria, Amur and China. 


24. Juncus prismatocarpus R. BROWN, Prodr. fl. N. Holl. (1810) p. 259. 

var. Leschenaultii BUCHENAU in ENGLER, Bot. Jahrb. VI. (1885) p. 205, Monogr. 
Juncac. (1890) p. 311 et Juncac. (1906) p. 180. 

J. Leschenaultii GAY, ex FRANCHET & SAVATIER, Enum. Pl. Jap. II. (1879) p. 98, 533. 

subvar. pluritubulosus BUCHENAU (Fig. 1.-1; Fig. 13.-1, 2), 1. c. (1890) p. 311 et (1906) 
p. 181; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 185; NAKAI, Rep. Veg. Quelpaert (1914) 
p. 29; MORI, Enum. Pl. Corea (1922) p. 83; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1292 
et ed. 2. (1931) p. 1525; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 302; 
TATEWAKI, Phytogeogr. Middle Kuril. (1933) p. 220. 

J. prismatocarpus (R. BROWN) MATSUMURA et HAYATA, Enum. Pl. Formos. (1906) p. 
451. 

Nom. Jap. Kógai-zekisyó, Hira-kógaizekisyó. 

Hab. Yezo: Sapporo, prov. Isikari (J. MATSUMURA). Honsyu: Hamanosiba, 
prov. Kazusa (J. MATSUMURA, 1880); Suwa, prov. Sinano (eodem); Mt. Hakusan, prov. 
Kaga (eodem, 1881); Mt. Kasugayama, prov. Yamato (eodem, 1883); Tyózyagahara, prov. 
Izu (eodem); Simizu-tóge, prov. Etigo (eodem, 1886); Ins. Miyakezima, prov. Izu (eodem, 
1887); Dókanyama, prov. Musasi (leg? 1889); Harada-mura, prov. Tótómi (Y. MASUDA, 
1891); Nobe-mura, prov. Tótómi (M. HISAMATSU, 1893); Mama, prov. Simósa (S. MATSUDA, 
1894); Mt. Myókó, prov. Etigo (eodem, 1894); Kaminohara, prov. Izumi (eodem, 1896); 
Aomori, prov. Mutu (N. KINASHI, 1910); Prov. Inaba (Y. IKOMA, 1914) ; Tubakigó-higasibun- 
mura, prov. Nagato (J. NIKAI, 1917); Koseki-mura, prov. Iwaki (N. IMAI, 1930); Kónodai, 
prov. Simósa (Y. SATAKE, 1930); Mt. Taiheizan, prov. Ugo (S. MURAMATSU, 1931); 
Mituseki-mura, prov. Ugo (eodem); Minami-karuizawa, prov. Sinano (H. HARA, 1929). 
Kyusyu:  Gónoura, prov. Iki (K. OHKI, 1925); Ins. Amami-Osima, prov. Ósumi (S. 
YAJIMA, 1912); Ins. Yakusima, prov. Ösumi (Y. YOSHI). Ryukyu: Nago (NAKA, 1907). 
Formosa: Taipeh (S. YANO, 1897); Kameyama (B. HAYATA, 1916); Heirinji (eodem); 
Suisya (eodem); Oiwake, Musya (E. MATUDA, 1919). Corea: Kóryó (T. MORI, 1912); 
Kyúrei (T. NAKAI, 1913); Ins. Quelpaert (eodem); ibidem (T. TAQUET, 1911, 1912); Mt. 
Hallaisan, Ins. Quelpaert (U. FAURIE, no. 2245, 1907). 

Distr. Sikoku, India and Ceylon. 

subvar. unitubulosus BUCHENAU, l.c. (1890) p. 311 et (1906) p. 181; MATSUMURA, 
l.c. (1905) p. 185; KOMAROV, Fl. Manschur. I. (1901) p. 428; NAKAI, Fl. Korean. II. (1911) 
p. 267 et Rep. Veg. Quelpaert (1914) p. 29; MIYABE & MIYAKE, Fl. Sagahl. (1915) p. 429; 
MAKINO & NEMOTO, Le (1925) p. 1292 et (1931) p. 1526; KOMAROV, Fl. Pen. Kamtschatk. 
I. (1927) p. 281; MIYABE & KUDÓ, l.c. (1932) p. 302. 

J. Wallichianus LAHARPE, Monogr. Jonc. (1827) p. 139; NAKAI, Rep. Veg. Apoi (1930) 
D-21406. 


188 Y. SATAKE 


J. Leschenaultii var. radicans FRANCHET & SAVATIER, Enum. PI. Jap. II. (1879) p. 533. 

J. prismatocarpus var. Leschenaultii subvar. unitubulosus form. radicans BUCHENAU, apud 
MAKINO & NEMOTO, Fl. Jap. (1925) p. 1292 et ed. 2. (1931) p. 1526. 

Nom. Jap. Hai-kógaizekisyó, Hari-kógaizekisyó. 

Hab. Yezo: Hakodate, prov. Osima (K. TSUKAMOTO, 1926). Honsyu: Aizu, 
prov. Iwasiro (J. MATSUMURA, 1879); Nobe-mura, prov. Tótómi, (M. HISAMATSU, 1893); 
Sinoda, prov. Izumi (S. MATSUDA, 1896); Mikita, prov. Izumi (eodem); Uenohara, prov. 
Izumi (eodem); Koseki-mura, prov. Iwaki (N. IMAI, no. 1, 6 et 9, 1930); Mt. Hakkózan, 
prov. Hitati (T. SAITO, no. 18 et 26, 1930); Nikko, prov. Simotuke (Y. MOMIYAMA, 1931); 
'Toga, prov. Ugo (S. MURAMATSU, 1931). Sikoku: Ikeda, prov. Sanuki (HIRAMA, 1910). 
Kyusyu: Mt. Hikosan, prov. Buzen (HAMADA, 1905); Mt. Iwatakeyama, prov. Buzen 
(J. MATSUMURA, 1882). Ryukyu: Nagu (S. TANAKA, 1891). Formosa: Tóentyó 
(T. KAWAKAMI et SASAKI, 1910); ibidem (SOMA, 1916). Corea: northern Corea 
(KOMAROV, no. 353, 1897); Ninzitu, Zenra-hokudó (T. MORI, no. 38, 1912); Syabaku, Ins. 
Quelpaert (T. NAKAI, 1913); Singisyú (eodem, 1915); Sin'ansyü (eodem). 

Disty. Saghalien, Manchuria, Amur, Ussuri and China. 

subvar. viviparus KOIDZUMI in Bot. Mag. Tokyo, XXIX. (1915) p. 309; MAKINO & 
NEMOTO, 1. c. (1925) p. 1293 et (1931) p. (1526). 

Nom. Jap. Komoti-zekisyó (KOIDZUMI). 

Hab. Honsyu: Wada-mura, prov. Musasi (J. MATSUMURA, 1880); Tani-mura, prov. 
Yamasiro (eodem, 1888): Outi-mura, prov. Suó (J. NIKAI, 1892); Kaminohara, prov. Izumi 
(S. MATSUDA, 1896); Hukebi, prov. Izumi (eodem); Sanbózi, prov. Musasi (eodem, 1901); 
Aomori, prov. Mutu (N. KINASHI, 1903); Mt. Ontake, prov. Sinano (G. KOIDZUMI, 1910); 
Okayama (H. MORI, 1914); Yamada-mura, prov. Nagato (J. NIKAI, 1921); Zinmuzi, prov. 
Sagami (Y. MOMIYAMA, 1929); Ogikubo, prov. Musasi (K. OHKI, 1930); Kónodai, prov. 
Simósa (Y. SATAKE, 1930). Kyusyu: Mt. Nisidake, prov. Hyüga (J. MATSUMURA, 1882); 
Simozima, prov. Tusima (Y. YABE, 1901). Ryukyu: Ins. Yaeyama (S. YAJIMA, 1912). 

An endemic plant. 


25. Juncus togakusiensis LEVEILLE in FEDDE, Repert. Spec. Nov. X. (1911-12) p. 
352; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1293 et ed. 2. (1931) p. 1526. 

Nom. Jap. Tama-kógaizekisyó. 

Hab. Honsyu: Aizu, prov. Iwasiro (J. MATSUMURA, 1879); Wakamatu, prov. Iwa- 


siro (eodem); Mt. Azuma, prov. Iwasiro (G. KOIDZUMI); Onada, prov. Hida (M. HONDA, 
1925). 


An endemic plant. 


26. Juncus Tokubuchii MIYABE & KUDO in Trans. Nat. Hist. Soc. Sapporo, VIII. 


(1921) p. 2 et Fl. Hokkaido and Saghal. III. (1932) p. 301; MAKINO & NEMOTO, Fl. Jap. 
(1925) p. 1293 et ed. 2. (1931) p. 1526. 


Nom. Jap. Horomui-kögai (MIYABE & KUDÓ). 
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Hab. Yezo: Horomui, prov. Isikari (TOKUBUCHI, 1894—type in Herb. Hokkaido 
Imp. Univ.) 
An endemic plant. 


27. Juncus yakeisidakensis SATAKE, sp. nov. (Fig. 21 et Pl. III.) 

Rhizoma brevissimum. ' Caules erecti graciles, valde ancipiti-compressi, alati, 12-20 cm. 
alti, 1-1.5 mm. lati. Folia 4-9 cm. longa, 1-2 mm. lata; lamina pluritubulosa cum auriculis 
magnis albis obtusis. Inflorescentia 
terminalis subcomposita cum 2-3 
capitulis; bractea infima subfrondo- 
sa plerumque inflorescentia brevior. 
Capitula 2-6 florata. Flos 4 mm. 
longus distincte pedunculatus; 
tepala lanceolata vel lineari-lanceo- 
lata, acutissima, aequilonga vel ex- 
terna paulo longiora. Stamina 3, 
tepalis breviora; antherae oblongae 
filamentis breviores. Fructus stra- 
mineo-fuscus, tepalis aequilongus vel 
ia paulo superans, ovato-prismati- 
cus, rostratus, unilocularis. Semina 
obovata, ca. 0.6 mm. longa, ferru- 
ginea, hexagonaliter reticulata. 

Nom. Jap. Miyama-zekisyô. 

Hab. Honsyu: Mt. Yake- 
isidake, prov. Rikutyú (H. IWA- 
BUCHI, 1931—type in Herb. Imp. 


Univ. Tokyo). Fig. 21. Juncus yakeisidakensis SATAKE. 1. an 
inflorescence with 2 heads; 2. a flower with a mature 
capsule; 3. tepals with a stamen; 4. a carpel; 5. a 
seed; 6. tegmen; 7. diagram of a flower. 1=X1.5; 
Ie GBS J. prismatocarpus and J. 2, 3, 4— Xca. 8; 5— Xca. 38; 6— x 75. 
diastrophanthus, but is distinguish- 

able from them in having a fewer heads with a flower on a distinct peduncle and in having 


An endemic plant. 


This new species is near to 


the leaves with large and white auricles. 


(4) Subgen. Jwnci Alpini BUCHENAU, Monogr. Juncac. (1890) p. 170. 


Key to the Species. 


Inflorescence compound swih®2570172morer heads viini wama nere EE E UTENTE D 
ee. ME Ibe ASI OL Nea Cane aid tures. Mosi Seca eee c MM aaa one Me 3 
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Stamens equal in length to or a little shorter than the tepals. Capsule remarkably 
2 longer than EE J. castaneus (p. 190) 
Stamens one half as long as the tepals. Capsule nearly equal in length to the tepals... 
J. castaneus var. koreanus (p. 190) 


Cer e oh eue EE J. triglumis (p. 192) 
Leaves situated along the whole length of the stem. Bracts and tepals stramineous, 
brown: or greenish white notan tee ree ee HET PE RS eL EAE 4 


u situated mostly towards the base of the stem. Bracts and tepals chestnut- 
3 


Leaves erect, usually much shorter than the stem. Seeds stramineous, 1.3-1.5 mm. 
long, andisomewhat scobIORm, 9 Wa Wa DD J. stygius (p. 191) 
Leaves slender, divergent, nearly equal in length to or longer than the stem. Seeds 
0:8 mm. long, terrugineousmscODIFODD2N s OTI SII 5 


4 


5 tepals OSO .... J. modicus (p. 191) 


Capsule brown, attenuate at the apex, remarkably longer than the tepals............... 6 
Tepals narrowly linear, equal in length. Stamens exserted from the tepals ............... 
desse de PI. er cies bue UM eU ta RT UI Fui Vl MM UE J. Maximowiczü (p. 191) 
Tepals lanceolate; the inner ones longer than the outer. Stamens nearly equal in length 
edel Ee EE J. luzuliformis var. Potaninii (p. 190) 


n" shining chestnut-coloured, retuse at the apex, nearly equal in length to the 
: | 


28. Juncus castaneus SMITH (Fig. 1.-4; Fig. 4.-9, 10, 11; Fig. 6.-6), Fl. brit. I. 
(1800) p. 383; E. MEYER, Syn. Juncor. (1822) p. 57; KURTZ in ENGLER, Bot. Jahrb. XIX. 
(1895) p. 412, 476; BUCHENAU, Monogr. Juncac. (1890) p. 403 et Juncac. (1906) p. 233; 
KOIDZUMI, Pl. Yokoy. (1911) p. 205; KUDÓ, Fl. Paramushir (1922) p. 89; HULTEN, Fl. 
Kamtchatk. I. (1927) p. 219; KOMAROV, Fl. Pen. Kamtschatk. I. (1927) p. 282; MIYABE & 
KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 305; TATEWAKI, Phytogeogr. Middle 
Kuril. (1933) p. 304. 

J. castaneus var. fuscus HOOKER, Fl. bor.-Amer. II. (1840) p. 192; NAKAI, Rep. Veg. 
Daisetuzan (1930) p. 60. 

Nom. Jap. Kuro-kögaizekisyö (NAKAI). 

Hab. Kuriles: Ins. Paramusiro (T. OHASI, 1932—in Herb. Imp. Univ. Kyoto). 
Yezo: Mt. Daisetuzan, prov. Isikari (T. NAKAI, 1928); ibidem (Y. SATAKE, 1931) 
Corea: Nanseturei (Goto, 1917). 

Distr. Kamtschatka, Ochotsk, Siberia, Mongholia, China, Europe and North America. 

var. koreanus OHWI in Bot. Mag. Tokyo, XLV. (1931) p. 189. 

Nom. Jap. Tyósen-kurokógaizekishyó. 

Hab. Corea: Shin-hun-don (J. OHWI, 1930—type in Herb. Imp. Univ. Kyoto). 

An endemic plant. 


29. Juncus luzuliformis FRANCHET in Nouv. Arch. Mus. d'Histoire Nat. X. (1887) 
p. 99. 

var. Potaninii BUCHENAU ex DIELS in ENGLER, Bot. Jahrb. XXXVII. (1905) Beibl. 
82, p. 15, 17; BUCHENAU, Juncac. (1906) p. 228, f. 105; KOIDZUMI in Bot. Mag. Tokyo, 
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XXX. (1916) p. 329; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1525; 
MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 305. 

J. Potaninii BUCHENAU, Monogr. Juncac. (1890) p. 349; DIELS in ENGLER, Bot. Jahrb. 
- XXIX. (1900) p. 238. 

Nom. Jap. YEzo-itoi. , 

Hab. Yezo: Mt. Kamuimetokunupri (H. KOIDZUMI, 1915). Corea: Mt. Kanbóhó, 
Kankyó-hokudó (J. OHWI, 1932—in Herb. Imp. Univ. Kyoto). 

Distr. China. 


New to the Flora of Corea. 


30. Juncus Maximowiczii BUCHENAU (Fig. 4.-6, 7, 8; Fig. 6-4; Fig. 12.3, 4), 
Monogr. Juncac. (1890) p. 394 et Juncac. (1906) p. 226, f. 104; MATSUMURA, Ind. Pl. Jap. 
II. (1905) p. 184; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1525. 

J. cupreus LÉVEILLÉ & VANIOT in Bull. Soc. Bot. Fr. LI. (1904) p. 292. 

Nom. Jap. Ito-i. 

Hab. Honsyu: Mt. Komagadake, prov. Sinano (J. MATSUMURA, 1880); Mt. Huzi, 
prov. Suruga (eodem, 1881); Mt. Togakusi, prov. Sinano (eodem, 1884); Nikko, prov. Simo- 
tuke (eodem, 1885); Mt. Yatugadake, prov. Sinano (B. HAYATA, 1905); Senzyógahara, 
Nikkó, prov. Simotuke (T. NAKAI, 1929); Mt. Komagadake, prov. Kai (Y. SATAKE, 1932). 
Corea: Tökadö (J. OHWI, 1930—in Herb. Imp. Univ. Kyoto); Mt. Kanbóhó, Kankyó-hokudó 
(J. OHWL 1932—in Herb. Imp. Univ. Kyoto). 

An endemic plant. 


New to the Flora of Corea. 


31. Juncus modicus N. E. BROWN in Journ. Linn. Soc. XXXVI. (1903) p. 165; 
BUCHENAU, Juncac. (1906) p. 231; HAYATA, Mater. Fl. Formos. (1911) p. 370; SASAKI, 
List of Pl. Formos. (1928) p. 102 et Catal. Govern. Herb. (1930) p. 122; MAKINO & NEMOTO, 
Fl. Jap. (1925) p. 1291 et ed. 2. (1931) p. 1525. 

J. Maximowiczii (non BUCHENAU) HAYATA, Fl. Mont. Formos. (1908) p. 229. 

Nom. Jap. Niitaka-itoi (HAYATA). 

Hab. Formosa: Mt. Morrison (G. NAKAHARA, 1905); Mt. Nókózan (E. MATUDA, 
1919). 

Distr. China. 


32. Juncus stygius LINNAEUS, Syst. nat. II. ed. 10 (1759) p. 987; E. MEYER, Syn. 
Juncor. (1822) p. 55; BUCHENAU, Monogr. Juncac. (1890) p. 392 et Juncac. (1906) p. 225; 
HULTEN, Fl. Kamtchatk. IV. (1930) p. 244; OHWI in Bot. Mag. Tokyo, XLV. (1931) p. 
188; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 306. 

Nom. Jab. Yati-i (OHWD), Tisima-itoi (MIYABE & KUDÓ). 

Hab. Kuriles: Ins. Kunasiri (J. OHWI, no. 956, 1931). Corea: Teitek, Kankyó- 
hokudó (J. OHWI, no. 2619, 1930). 

Distr. Kamtchatka, Siberia, Europe, Scandinavia and North America. 
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33. Juncus triglumis LINNAEUS (Fig. 2.-7, 8, 9; Fig. 6.-5), Spec. Pl. (1753) p. 328; 
E. MEYER, Syn. Juncor. (1822) p. 56; BUCHENAU, Monogr. Juncac. (1890) p. 388 et Juncac. 
(1906) p. 224; KURTZ in ENGLER, Bot. Jahrb. XIX. (1895) p. 477; MATSUMURA, Ind. Pl. 
Jap. IL (1905) p. 186; KUDÓ, Fl. Paramushir (1922) p. 88; HULTEN, Fl. Kamtchatk. I. 
(1927) p. 223; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1293 et ed. 2. (1931) p. 1526; MIYABE 
& KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p, 305. 

Nom. Jap. Takane-i, Sirouma-zekisyó. 

Hab. Kuriles: Ins. Simusyu (K. KOJIMA, 1932—in Herb. Imp. Univ. Kyoto). 

. Yezo: Mt. Daisetuzan, prov. Isikari (Y. SATAKE, 1931). Honsyu: Mt. Sirouma, prov. 

Sinano (Y. YABE, 1902); ibidem (G. KOIDZUMI, 1917); ibidem (M. HONDA, 1928) ^ Corea: 
Mt. Tosyó-zan, Kankyó-hokuhó (K. SAITO, 1932—in Herb. Imp. Univ. Kyoto). 

Distr. Kamtchatka, Ochotsk, Siberia, Himalaya, Tibet, Europe and North America. 

New to the Flora of Corea. 


(5) Subgen. Junci Graminifolii BUCHENAU, Monogr. Juncac. (1890) p. 170. 


34. Juncus prominens MIYABE & KUDÓ (Fig. L-5; Fig.3; Fig. 9-4; Fig. 11-1, 
2) in Trans. Nat. Hist. Soc. Sapporo, V. (1915) p. 40; KUDÓ, Fl. Paramushir (1922) p. 89; 
HULTEN, Fl. Kamtchatk. I. (1927) p. 222; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1293 et 
ed. 2. (1931) p. 1526; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 306; TATE- 
WAKI, Phytogeogr. Middle Kuril. (1933) p. 220. 

J. falcatus var. prominens BUCHENAU, Juncac. (1906) p. 247, f. 116; MATSUMURA, Ind. 
Pl. Jap. II. (1905) p. 184. 

Nom. Jap. Sekisy6-i, Ezo-no-mikurizekisy6 (NAKAI). 

Hab. Yezo: Tomakomai, prov. Iburi (J. MATSUMURA, 1899); ibidem (S. AKIYAMA, 
1930); Mt. Apoi, prov. Hidaka (M. TUSIMA, 1928); circ. Notoro-ko, prov. Abasiri (H. IWA- 
MOTO, 1931). 


Distr. The Kuriles, Kamtchatka and North America. 


2) Luzula DE CANDOLLE in LAMARCK et DE CANDOLLE, Fl. Franc. I. (1805) p. 198. 


Juncus LINNAEUS, Gen. pl. (1737) p. 104, pro pte. -Juncodes POST et O. KUNTZE, Lexic. 
gen. phanerog. (1904) p. 303. 


Key to the Subgenera. 


ee of leaf usually callose, rarely acute. Seed has a distinct caruncele.................. 2 
Apex of leaf usually acute or subulate. Seed has no distinct caruncle or has no 


caruncie at all... TER (7) Anthelaea (p. 196) 


2 n" present only at the chalazal end of the seed, and mostly as long as the 


SA nu HR esce (6) Pterodes (p. 193) 
Caruncle present only at the micropylar end of the seed, and usually shorter than the 


Seed cedes va M e EIE TOTO a (8) Gymnodes (p. 198) 
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(6) Subgen. Pterodes GRISEBACH, “ Spicil. fl. bithyn. et rumel. (1845) p. 404." 
Key to the Species. 


Es undermost bract equal in length to the inflorescence. Cauline leaves longer and 
1 


broader than radical leaves. Peduncles dichotomous ............... L. Jimboi (p. 193) 

The undermost bract very much shorter than the inflorescence. Cauline leaves shorter 
and narrower than radical leaves. Peduncles not dichotomous ......................- 2 
Apical portion of tepals distinctly crenulate ...................... eee L. japonica (p. 193) 
IA picaliportionvofstepalssentite we. d Ne E ORE M TR 3 
Anther shorter than filament. Capsule exceedingly rostrate............ L. rostrata (p. 195) 
Anther longer than filament. Capsule not so much rostrate, or often obtuse ......... 4 
eg EE DEE e E EE L. formosana (p. 193) 
Capsule not obtuse, but acute .............. d bec GCE NE EIU e x ET n 5 


tepalssorsonaserathansthe? latter e vet. ce tae ere O oe Set Wa 6 


IT, mostly rufescent. Anther longer than filament. Capsule equal in length to the 
5 
Flower not rufescent. Anther somewhat longer than filament. Capsule exceeds the 


ASAS we e e tee MIR ad e ET I HE fi 
ed 10-30 cm. high. Flower with a capsule 2.5 mm. long......... L. rufescens (p. 195) 
Pianto eheh. Elower with sal capsule 4 mm long oreen Aea e EE REE 
EE E Eege L. rufescens var. macrocarpa (p. 196) 
ee Uërererd (et ONUS DE e EE EE 8 
Capsule very much shorter than the tepals............ L. plumosa var. brachycarpa (p. 194) 
Seed elliptically ovate with a long caruncle ........................sssesses L. plumosa (p. 194) 
Seed sphaerical with a very small caruncle...... L. plumosa var. sphaerosperma (p. 195) 


35. Luzula formosana OHWI in Act. Phytotax. Geobot. 1. (1932) p. 79. 

Nom. Jap. Sima-nukabosisó (OHWT). 

Hab. Formosa: Mt. Arisan (U. FAURIE, no. 154, 1914,—type in Herb. Imp. Univ. 
Kyoto). 

An endemic plant. 

36. Luzula japonica BUCHENAU, Monogr. Juncac. (1890) p. 82 et Juncac. (1906) p. 
46; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 186; HULTEN, Fl. Kamtchatk. I. (1927) p. 224; 
MAKINO & NEMOTO, Fl. Jap. (1925) p. 1295 et ed. 2. (1931) p. 1528; MIYABE & KUDÓ, 
Fl. Hokkaido and Saghal. III. (1932) p. 291. 

L. pilosa (non WILLD.) MIQUEL, Prol. Fl. Jap. (1866-67) p. 329; FRANCHET & SAVA- 
TIER, Enum. Pl. Jap. II. (1879) p. 96. 

Juncodes japonicum O. KUNTZE, Rev. Gen. Pl. IL (1891) p. 724. 

Nom. Jap. Miyama-kurobosisó (MATSUMURA), Miyama-nukabosisó ( MIYABE). 

Hab. Yezo: Hakodate, prov. Osima (K. TSUKAMOTO, no. 24). 

Distr. Honsyu and Kamtchatka. 

37. Luzula Jimboi MIYABE & KUDÓ in Trans. Nat. Hist. Soc. Sapporo, V. (1915) p. 
37 et Fl. Hokkaido and Saghal. III. (1932) p. 290, Pl. V; MAKINO & NEMOTO, Fl. Jap. 
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(1925) p. 1295 et ed. 2. (1931) p. 1528; TATEWAKI, Phytogeogr. Middle Kuril. (1933) p. 
263, 304. 

Nom. Jap. Zinbó-só (MIYABE & KUDÖ). 

Hab. Kuriles: Sibetoro, Ins. Etorofu (K. JIMBO, 1891—type in Herb. Imp. Univ. 
Hokkaido). 

An endemic plant. 


38. Luzula plumosa E. MEYER (Fig. 5.-6, 7; Fig. 10.-3), Luzul. Spec. in Linnaea, 
XXII. (1849) p. 387; BUCHENAU, Monogr. Juncac. (1890) p. 85 et Juncac. (1906) p. 48; 
- MATSUMURA, Ind. Pl. Jap. II. (1905) p. 187; KUDÓ, Fl. Paramushir (1922) p. 85; MAKINO 
& NEMOTO, Fl. Jap. (1925) p. 1295 et ed. 2. (1931) p. 1528; MIYABE & KUDÓ, Fl. Hokkaido 
and Saghal III. (1932) p. 292; TATEWAKI, Phytogeogr. Middle Kuril. (1933) p. 242, 263, 
274, 291. 
L. pilosa (non WILLD.) MIYABE, Fl. Kuril. (1890) p. 267; TAKEDA, Fl. Shikotan (1914) 
p. 491. 
L. pilosa var. plumosa FRANCHET, Pl. Dabid. II. (1888) p. 138; FORBES & HEMSLEY in 
Journ. Linn. Soc. XXXVI. (1903) p. 161. 
L. japonica SAMUELSSON in HULTEN, Fl. Kamtchatk. I. (1927) p. 224, pro pte. 
Juncus pilosa THUNBERG, Fl. Jap. (1784) p. 145. 
Juncodes plumosum O. KUNTZE, Rev. Gen. Pl. II. (1891) p. 725. 
Nom. Jab. Nukabosisó. 
Hab. Honsyu: Mt. Nidosan, prov. Settu (J. MATSUMURA, 1879); Mt. Amagi, prov. 
Izu (eodem, 1883); Mt. Myókó, prov. Etigo (S. MATSUDA, 1894); Mt. Makioyama, prov. 
Izumi (eodem, 1897); Yosino, prov. Yamato (eodem); Mt. Oyama, prov. Sagami (J. MATSU- 
MURA, 1900); Mt. Tukuba, prov. Hitati (eodem, 1903); Yunogó, prov. Mimasaka (G. KOI- 
DZUMI, 1911); Kawaraziri, prov. Yamasiro (Takeuti, 1912); Mt. Tatuzumayama, prov. Suruga 
(J. SUGIMOTO, 1920); Sukagawa, prov. Iwasiro (S. HATTORI, 1922); Mt. Daisen, prov. HOKI 
(M. FURUMI, 1924); Naigú-sineki, prov. Ise (M. HONDA, 1927); Hakone, prov. Sagami (Y. 
MOMIYAMA, 1929, 1930); Mt. Amagi, prov. Izu (T. NAKAI, 1931); Mt. Kiyosumi, prov. 
Awa (eodem, 1932). Sikoku: Mt. Turugisan, prov. Awa (J. NIKAI, 1904); Ko-mura, prov. 
Awa (eodem, 1905). Kyusyu: Mt. Hikosan, prov. Buzen (S. HAMADA, 1904 et 1906); 
Nisize, prov. Higo (K. MAYEBARA, 1923); Mt. Aso, prov. Higo (T. NAKAI, 1926). 
Distr. 'The Kuriles, Yezo, China, Kamtchatka and Himalaya. 
var. brachycarpa SATAKE, var. nov. (Fig. 22.4, 5). 
Tepala interna lanceolato-oblonga obtusa mucronata conspicue longiora, tepalis externis 
acutis. Fructus tepalis externis brevior. Semina ovata ca. 1 mm. longa, carunculis majoribus. 
Nom. Jap. Inaba-nukabosisó (nov.). 
Hab. Honsyu: Yasiro-mura, prov. Inaba (Y. IKOMA, 1915—type in Herb. Imp. Univ. 
Tokyo). 


An endemic plant, 
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This new variety is easily distinguishable from the type in having the inner tepals longer 
than the outer ones and in having the capsules very much shorter than the outer tepals. 

var. sphaerosperma SATAKE, var. nov. (Fig. 22.-1, 2, 3). 

Tepala aequilonga, externa acuta, interna obtusa vel acutiuscula. Fructus tepala aequans 
vel paulo superans, apice mucronatus. Semina globularia, ca. 1.3 mm. longa et lata, carunculis 
minoribus. 

Nom. Jap. Saikoku-nukabosisó (nov.). 

Hab. Honsyu: Mt. Higasihóben-zan, prov. Nagato (T. GOYA, no. 33, 1904—type in 
Herb. Imp. Univ. Tokyo). 

An endemic plant. 

The present new variety is clearly distinguished from the type in having the obtuse 


1 


inner tepals and sphaerical seeds with a 


small caruncle. 

39. Luzula rostrata BUCHENAU 
(Fig. 10.-5; Fig. 16.-3, 4), Juncac. (1906) 
p. 47; MATSUMURA, Ind. Pl Jap. II. 
(1905) p. 187; MAKINO & NEMOTO, Fl. 
Jap. (1925) p. 1296 et ed. 2. (1931) p. 
1528; NAKAI, Rep. Veg. Daisetuzan 
(1930) p. 60; MIYABE & KUDÓ, Fl 
Hokkaido and Saghal. III. (1932) p. 292. 

Nom. Jap. Miyama-nukabosisó, Mi- 
yama-suzumenohie (MIYABE & KUDÓ). 

Hab. Yezo: Mt. Daisetuzan, prov. 

Isikari (T. NAKAI, 1928); ibidem (Y. 
SATAKE, 1931).  Honsyu: Nikko, prov. 
Simotuke (J. MATSUMURA, 1878); Aizu, 
N ya ee ETME Po Fig. 22. 1-3. Luzula plumosa var. sphaero- 
san, prov. Kaga (eodem, 1881); ibidem sperma SATAKE. 4-5. L. plumosa var. brachy- 
(J. NIKAI, 1909); Mt. Yudonosan, prov. carpa SATAKE. 1, 5. flowers with mature cap- 
Uzen (J. MATSUMURA, 1887); ibidem sules; 2. tepals with 3 stamens; 3, 4. seeds with 
(OKUBO, 1887); Sibata, prov. Etigo chalazal caruncles. Xca. 8. 
(YAMAMOTO, 1908); Nikko, prov. Simotuke (G. KOIDZUMI, 1913); ibidem (T. NAKAI, 1919); 
ibidem (Y. YAMAMOTO, 1923); ibidem (F. MAEKAWA, 1931); ibidem (Y. MOMIYAMA, 
1931); Mt. Hakkóda, prov. Mutu (S. HATTORI, 1926); Kamikóti, prov. Sinano (T. NAKAI, 
1927); Mt. Komagadake, prov. Kai (Y. SATAKE, 1932). 


An endemic plant. 

40. Luzula rufescens FISCHER in Linnaea, XXIL (1849) p. 385; FRANCHET & 
SAVATIER, Enum. Pl. Jap. II. (1879) p. 96; BUCHENAU, Monogr. Juncac. (1890) p. 81 et 
Juncac. (1906) p. 46; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 187; KOMAROV. Fl. Manschur. 
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I. (1901) p. 429; NAKAI, Fl. Koreana, IL (1911) p. 269; MAKINO & NEMOTO, Fl. Jap. 
(1925) p. 1296 et ed. 2. (1931) p. 1529 ; HULTEN, Fl. Kamtchatk. IV. (1930) p. 245; KOMA- 
ROV, Fl. Pen. Kamtschatk. I. (1927) p. 283; YAMAZUTA, List of Manchur. Pl. (1930) p. 56; 
MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 291. 

L. rufescens var. brevipes FRANCHET & SAVATIER, l.c. 

Juncodes rufescens O. KUNTZE, Rev. Gen. Pl. II. (1891) p. 725. 

Nom. Jap. Kurobosisó. | 

Hab. Corea: Mt. Chiisan (T. NAKAI, 1913); Zyosuisai (M. FURUMI, 1917); Ins. 
Quelpaert (T. TAQUET, 1911). 

Distr. Saghalien, Yezo, Manchuria, Amur, Siberia, Kamtchatka and North America. 

var. macrocarpa BUCHENAU (Fig. 10.-4), 1 c. (1906) p. 47; MIYABE & MIYAKE, Fl 
Saghal. (1915) p. 493; MORI, Enum. Pl. Corea (1922) p. 83; MIYABE & KUDÓ, Fl. Hokkaido 
and Saghal. III. (1932) p. 292. i 

L. macrocarpa NAKAI, Rep. Veg. Quelpaert (1914) p. 30. 

L. macrocarpa var. laxa NAKAI, l.c. 

Nom. Jap. Kôrai-nukabosisô (NAKAT), Saisyu-nukabosisó (NAKAI), Ô-nukabosisô (MIYA- 
BE & KUDÔ). 

Hab. Corea: Mt. Hallaisan Ins. Quelpaert (T. NAKAI, 1913); Kaugkai (R. G. MILLS, 
no. 533 et 535, 1911); northern Corea (KOMAROV, 1897). 

Distr. Saghalien and Amur. 


(7) Subgen. Anthelaea GRISEBACH, “ Specil. fl. bithyn. et rumel. (1845) p. 404.” 
Key to the Species. 


Cauline leaves plane, about 10-15 cm. long, 5-10 mm. broad, usually longer and broader 
than the radical leaves. Inflorescence decompound. Tepals and bracts of a flower 
disunctlyEcrenulatew we WA A L. parviflora var. melanocarpa (p. 197) 

Cauline leaves 3-10 cm. long, 1-3 (rarely 5) mm. broad, usually shorter and narrower 
than the radical leaves, canaliculate towards the apex. Inflorescence compound. 


Tepals entire, and bracts of a flower mostly ciliate WA SA AWA D 
Radical leaves narrow, about 2-4 (rarely 5) mm. broad. Tepals ovate, membranace- 
2 ous and equal in length. Seed provided with slender fibres at the micropylar end 


M T RR S ets sea L. Wahlenbergi (p. 197) 

Radical leaves about 6-10 mm. often 18 mm. broad. Tepals ovato-lanceolate and some- 

what coriaceous at the dorsal part; the inner ones longer than the outer ones. 

Seed provided with no slender fibre at the micropylar end. 3 

et very much broad, usually 8-10 mm. broad, more or less shining..................... 
3 


EE NU E O L. chinensis (p. 196) 
Leayesiunder 6 mm. broad, not tts L. effusa (p. 197) 


41. Luzula chinensis N. E. BROWN in Journ. Linn. Soc. Bot. XXXVI. (1903) p. 161; 
BUCHENAU, Juncac. (1906) p. 61. 


Nom. Jap. Hiroha-no-niitakanukabosi (nov.). 
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Hab. Formosa: Mt. Gókanzan (B. HAYATA, 1916). 
Distr. China. 


New to the flora of Formosa. 


42. Luzula effusa BUCHENAU (Fig. 16.-1, 2), Krit. Verz. aller Juncac. (1880) p. 53, 
88, Monogr. Juncac. (1890) p. 106 et Juncac. (1906) p. 61; HAYATA, Fl. Mont. Formos. 
(1908) p. 228; SASAKI, List of Pl. Formos. (1928) p. 102 et Catal. Govern. Herb. (1930) p. 
122; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1295 et ed. 2. (1931) p. 1528. 

Juncodes spadiceum var. effusum O. KUNTZE, Rev. Gen. Pl. II. (1891) p. 724. 

Nom. Jap. Niitaka-nukabosi (HAYATA). 

Hab. Formosa: Mt. Morrison (T. KAWAKAMI et U. MORI, 1906); ibidem (G. 
NAKAHARA, 1905). 

Distr. China and Himalaya. 


43. Luzula parviflora DESVAUX in Journ. de Bot. I. (1808) p. 144. 

var. melanocarpa BUCHENAU, Krit. Verz. aller Juncac. (1880) p. 83, Monogr. Juncac. 
(1890) p. 83 et Juncac. (1906) p. 62; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) 
p. 293. 

L. spadicea var. melanocarba MEYER in Linnaea, XXII. (1849) p. 403. 

Juncus melanocarbus MICHX. Fl. bor.-Amer. I. (1803) p. 190. 

Nom. Jap. Kogome-nukabosi (MIYABE & KUDÓ). 


Distr. Kuriles, Kamtchatka, Siberia, Europe and North America. 


44. Luzula Wahlenbergii RUPRECHT (Fig. 5.-4, 5), Beitr. Pflanzenk. Russ. II. (1845) 
p. 58; KURTZ in ENGLER, Bot. Jahrb. XIX. (1895) p. 476; HULTEN, Fl. Kamtchat. I. 
(1927) p. 230; KOMAROV, Fl. Pen. Kamtschat. I. (1927) p. 285; MAKINO € NEMOTO, 
Fl. Jap. (1925) p. 1296 et ed. 2. (1931) p. 1529; NAKAI, Rep. Veg. Daisetuzan (1930) p. 60; 
MIYABE & KUDÓ, Fl Hokkaido and Saghal. III. (1932) p. 293; SATAKE in Bot. Mag. 
Tokyo, XLVI. (1932) p. 187; TATEWAKI, Phytogeogr. Middle Kuril. (1933) p. 243, 263, 
274, 292 et 304. 

L. spadicea var. Wahlenbergii BUCHENAU in ENGLER, Bot. Jahrb. VII. (1885) p. 171, 
Monogr. Juncac. (1890) p. 112 et Juncac. (1906) p. 63; KUDÓ, Fl. Paramushir (1922) p. 65. 

L. spadicea var. Kunthii MEYER in Linnaea, XXII. (1849) p. 403. 

Nom. Jap. Kumoma-suzumenohie. 

Hab. Kuriles: Ins. Urup (M. TATEWAKI, 1927). Yezo: Mt. Daisetuzan, prov. 
Ishikari (G. KOIDZUMI, 1916); ibidem (T. NAKAI, 1928); ibidem (Y. SATAKE, 1931). 
Honsyu: Mt. Tateyama, prov. Ettyú (J. MATSUMURA, 1884); ibidem (K. KIMURA, 1928); 
Mt. Komagadake, prov. Kai (K. WATANABE, 1895); ibidem (Y. SATAKE, 1932); Mt. On- 
take, prov. Sinano (G. KOIDZUMI, 1910); Mt. Komagadake, prov. Sinano (G. KOIDZUMI, 
1917); Mt. Sirouma, prov. Sinano (M. HONDA, 1928). Corea: Mt. Hakutózan (T. NAKAI, 
1914). 

Distr. Kamtchatka, Siberia, North America and Europe. 
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(8) Subgen. Gymnodes GRISEBACH, “ Specil. fl. bithyn. et rumel. (1845) p. 405." 


Key to the Species. 


Inflorescence compactly, coarctate EE zw EUR MEME 2 
Inflorescence not coarctate, but divided into several or many small heads............... 4 


Inflorescence forms an elongated elliptical or oblong spike ......... L. taiwaniana (p. 202) 
ME IA UM forms a shortly ovate or rounded spike (rarely divided into 2-3 heads)... 3 


Caruncle very small ao EE EE L. Kjellmanniana (p. 199) 
Tepals entire. Anther twice as long as the filament. Caruncle one half as long as the 
AN L. capitata (p. 198) 


Caruncle nearly absent. Capsule shorter than the tepals. Floral bracts and prophylls 

4 lacerately ciliate. Anther as long as the filament oiis.. enerne cernere enne 
e ee EE TREE L. arcuata var. unalaschkensis (p. 198) 
Caruncle small or large. Capsule as long as or longer than the tepals, rarely shorter. 
Floral bracts and prophylls not so much ciliate as the above species. Anther twice 


NC crenulately denticulate towards the apex. Anther nearly as long as the filament. 
3 


as long as or equal’ to or shorter than the amen ca en 5 
Ee 2.5-3 mm. long. Caruncle one half as long as the seed ........................... 6 
Capsule: 2-2.5 mm. long; Caruncle very: Short ee e REEL d 


E EE E O L. multiflora (p. 199) 
Inflorescence consists of 2-3 heads. Capsule very yellowish : 


M M doe c qup do Se L. multiflora var. lutescens (p. 200) 
Inflorescence consists of many small heads. Flower pallescent. Capsule as long as the 

7 tepals. Anther equal in length to the filament or longer than the latter............... 
AAA REA EE L. pallescens (p. 201) 
Inflorescence consists of few heads. Flower chestnut-coloured or blackish chestnut- 
coloured. Anther one half as long as the filament. Capsule longer than the tepals 
p P a Le Me Mast. L. oligantha (p. 201) 


Wes consists of many small heads. Capsule brown or chestnut-coloured......... 
6 


45. Luzula arcuata WAHLENBERG, Fl. suecica. I. (1824) p. 218. 

var. unalaschkensis BUCHENAU, Monogr. Juncac. (1890) p. 124 et Juncac. (1906) p. 
70; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 293; TATEWAKI, Phytogeogr. 
Middle Kuril. (1933) p. 292. 


L. arcuala var. kamtschadalorum SAMUELSSON in HULTEN, Fl. Kamtchatk. I. (1927) p. 
223. 


Nom. Jap. Tisima-nukabosi (MIYAKE & KUDO). 

Distr. The Kuriles, Kamtchatka, the Aleutian Islands, Unalaska and the Bering-Sea 
Regions. 

46. Luzula capitata NAKAI (Fig. 5.-1, 2, 3; Fig. 10.-2), Rep. Veg. Apoi (1930) p. 


76; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 295; TATEWAKI, Phytogeogr. 
Middie Kuril. (1933) p. 219, 243. 


L. campestris var. capitata MIQUEL, Prol. Fl. Jap. (1866-67) p. 329; FRANCHET & 
SAVATIER, Enum. Pl. Jap. II. (1879) p. 97; BUCHENAU, Monogr. Juncac. (1890) p. 160 et 
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Juncac. (1906) p. 92; MATSUMURA, Ind. Pl. Jap. II. (1905) p. 186; KOIDZUMI, Pl. Sachal. 
Nakahara. (1910) p. 31; NAKAI, Fl. Koreana, II. (1911) p. 268; TAKEDA, Fl. Shikotan (1914) 
P. 490; MIYABE & MIYAKE, Fl. Saghal. (1915) p. 494; KUDÓ, Fl. Paramushir (1922) p. 87; 
: MAKINO & NEMOTO, Fl. Jap. (1925) p. 1294 et ed. 2. (1931) p. 1527; YAMAZUTA, List of 
Manchur. Pl. (1930) p. 56. * 

` L. campestris var. congesta MIYABE, Fl. Kuril. (1890) p. 267. 

L. capitata (non MIQUEL) KOMAROV, Fl. Pen. Kamtschatk. I. (1927) p. 288. 

Nom. Jap. Suzumeno-hie, Suzumeno-yari, Sibaimo. 

Hab. Saghalien: Trechapachs (G. NAKAHARA, 1916); Sakaihama (T. SAWADA, 
1923); Ödomari (eodem). Yezo: Titose, prov. Iburi (K. MIYABE, 1884); Kamuikotan, 
prov. Isikari (H. KOIDZUMI, 1912); Hakodate, prov. Osima (K. TSUKAMOTO, 1926); Mt. 
Apoi, prov. Hidaka (T. NAKAI, 1928). Honsyu : Nagakubo, prov. Musasi (J. MATSU- 
MURA, 1877); Tokyo, prov. Musasi (leg.? 1879); Yugasima, prov. Izu (J. MATSUMURA, 1883) ; 
Ins. Osima, prov. Izu (eodem, 1887); Outi-mura, prov. Suó (J. NIKAI, 1892); Yunogó, prov. 
Mimasaka (G. KOIDZUMI, 1911); Prov. Inaba (Y. IKOMA, 1915); Tokyo, prov. Musasi (S. 
HATTORI, 1921). Sikoku: Kamomyo-mura, prov. Awa (J. NIKAL 1913). Kyusyu : 
Nagasaki, prov. Hizen (J. MASTUMURA, 1879); Hukuoka, prov. Tikuzen (N. OKADA, 1900); 
Izuhara, prov. Tusima (K. HIRATA, 1902); Asibe, prov. Iki (K. OHKI, 1925). Corea: 
Keizyó (N. OKADA, 1909); Genzan (T. NAKAI, 1909); Mt. Hokkanzan (T. MORI, 1912); 
Suigen (S. UEKI, 1912); Mt. Hallaisan, Ins. Quelpaert (T. NAKAI, 1913); Andong (R. K. 
SMITH, 1915); Ins. Kyomon (T. NAKAI, 1928); Ins. Quelpaert (T. TAQUET, 1911); ibidem 
(T. NAKAI, 1913). 

Distr. The Kuriles, Manchuria and Kamtchatka. 


47. Luzula Kjellmanniana MIYABE & KUDÓ in Trans. Nat. Hist. Soc. Sapporo, V. 
(1913) p. 38; KUDÓ, Fl. Paramushir (1922) p. 86, excl. syn.; MAKINO & NEMOTO, Fl. Jap. 
(1925) p. 1295 et ed. 2. (1931) p. 1528; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. 
(1932) p. 294; TATEWAKI, Phytogeogr. Middle Kuril. (1933) p. 219, 243, 263, 274, 292, 304. 

L. japonica (non BUCHEN.) YABE & YENDÓ in Bot. Mag. Tokyo, XVIII. (1904) p. 174. 
. campestris var. multiflora (non CELAKOV.) YABE & YENDÓ, l.c. 

. campestris var. sudetica (non CELAKOV.) KUDÓ, l.c. 
. sudetica (non DC) KOMAROV, Fl. Pen. Kamtschat. I. (1927) p. 287. 


ole ele! lesb Ae 


. multiflora var. Kjellmanniana SAMUELSSON in HULTEN, Fl. Kamtchatk. I. (1927) p. 
227; SATAKE in Bot. Mag. Tokyo, XLVI. (1932) p. 187. 

Nom. Jap. Tisima-suzumenohie (MIYABE & KUDÓ). 

Distr. The Kuriles, Saghalien, Yezo, Kamtchatka and Bering Sea Regions. 

48. Luzula multiflora (Fig. 16.-5, 6) LEJEUNE, Fl. Envir. Spa. I. (1811) p. 169; 
HULTEN, Fl. Kamtchatk. I. (1927) p. 226; KOMAROV, Fl. Pen. Kamtschat. I. (1927) p. 287; 
MIYABE & KUDO, Fl. Hokkaido and Saghal. III. (1932) p. 295; TATEWAKI, Phytogeogr. 
Middle Kuril. (1933) p. 219 et 243. 
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L. campestris var. multiflora CELAKOVSKY, Prod. Fl. Bohmen (1869) p. 85; BUCHENAU, 
Monogr. Juncac. (1890) p. 161 et Juncac. (1906) p. 94; MATSUMURA, Ind. Pl. Jap. II. (1905) 
p. 186; MIYABE & MIYAKE, Fl. Saghal (1915) p. 493; MAKINO & NEMOTO, Fl. Jap. 
(1925) p. 1294 et ed. 2. (1931) p. 1527. 

L. campestris (non DC) MIYABE, Fl. Kuril. (1890) p. 267. 

L. campestris var. intermedia KOIDZUMI, Pl. Sachal. Nakahara. (1910) p. 32; MAKINO & 
NEMOTO, l.c. (1925) p. 1294 et (1931) p. 1527. 

L. multiflora var. intermedia NAKAI, Rep. Veg. Daisetuzan (1930) p. 60. 

Nom. Jap. Yama-suzumenohie. 

Hab. Saghalien: Dobuki (G. NAKAHARA, 
1906); Tretiya-padj (eodem). Yezo: Mt. Daisetu- 
zan, prov. Isikari (T. NAKAI, 1928). Honsyu : 
Nikko, prov. Simotuke CL, MATSUMURA, 1878); 
Nakano, prov. Musasi (T. MAKINO, 1894); Ome, 
prov. Musasi (J. MATSUMURA, 1900); Mt. Oyama, 
prov. Sagami (eodem); Yunogó, prov. Mimasaka (G. 
KOIDZUMI, 1911); Honga, prov. Inaba (Y. IKOMA, 
1914); Koti, prov. Nagato (J. NIKAI, 1917); Tikanori, 
prov. Bittyú (Z. TASIRO, no. 501-503, 1916); Matu- 
yama, prov. Bittyü (eodem); Nikko, prov. Simotuke 
(M. HONDA, 1924); ibidem (Y. MOMIYAMA, 1931); 
Yosida, prov. Kai (Y. MOMIYAMA, 1930); Hakone, 
prov. Sagami (eodem). Sikoku: Ikeda, prov. 
Sanuki (R. HIRAMA, 1910). Corea:  Tokugen, 
Kankyó-nandó (T. NAKAI, 1909); Ins. Kyosai (eodem, 


1928). Formosa: Mt. Sitiseizan (T. KAWAKAMI 
Fig. 23. Luzula multiflora var. et S. SASAKI, 1911). 

lutescens SATAKE. 1. a head with 
3 flowers with mature capsules; 2. 
tepals with 3 stamens; 3. a carpel ; Kamtchatka, North America, Europe and Australia. 
4-5 seeds with micropylar caruncles ; var. lutescens (KOIDZUMI) comb. nov. (Fig. 23). 
6- tegmem L E 
Can IG = NCIS 


Distr. The Kuriles, Manchuria, Amur, China, 


L. campestris var. lutescens KOIDZUMI in MATSU- 


MURA, Icon. Pl. Koisikav. I. (1912) p. 105, Pl. LIII; 
MAKINO & NEMOTO, l.c. (1925) p. 1294 et (1931) p. 1527. 


Nom. Jap. Asagi-suzumenohie (KOIDZUMI). 

Hab. Honsyu: Mt. Togakusi, prov. Sinano (J. MATSUMURA, 1884); Outi-mura, 
prov. Suó (J. NIKAI, 1892); ibidem (S. MATSUDA, 1893); Mt. Huzi, prov. Suruga (S: 
MATSUDA, 1906) Kameyama, prov. Suó (T. GOYA, 1904); Yamato, prov. Bittyü (Z. 


YOSHINO, no. 504, 1916); Tikamori, prov. Bittyû (eodem, no. 505, 1916). Sikoku: Nano- 
kawa, prov. Tosa (K. WATANABE, 1896). 
An endemic plant, 
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49. Luzula oligantha SAMUELSSON in HULTEN, Fl. Kamtchatk. I. (1927) p. 227 et 
IV. (1930) p. 245; MIYABE & KUDÓ, Fl. Hokkaido and Saghal. III. (1932) p. 294; TATE- 
WAKI, Phytogeogr. Middle Kuril. (1933) p. 243, 263, 292. 

L. campestris var. pauciflora BUCHENAU, Juncac. (1906) p. 88; MATSUMURA, Ind. Pl. 
Jap. II. (1905) p. 186; NAKAI, Fl. Koreana, II. (1911) p. 269; MORI, Enum. Pl. Corea (1922) 
p. 83; MAKINO & NEMOTO, Fl. Jap. (1925) p. 1294 et ed. 2. (1931) p. 1527. 

L. campestris var. sudetica (non CELAKOV.) MATSUMURA, Le 

L. sudetica var. pauciflora NAKAI, Reg. Veg. Daisetuzan (1930) p. 60. 

Nom. Jap. Takane-suzumenohie, Kuro-takane-suzumenohie. 

Hab. Yezo: Mt. Daisetuzan, prov. Isikari (K. TSUKAMOTO, 1926); ibidem (T. 
NAKAI, 1928); ibidem (Y. SATAKE, 1931); Ins. Riziri, prov. Kitami (S. AKIYAMA, 1928). 
Honsyu: Mt. Tyókaizan, prov. Ugo (S. ISIZAKA, 1884); Mt. Komagadake, prov. Sinano (J. 
MATSUMURA, 1880); Mt. Ontake, prov. Sinano (R. YATABE, 1880); ibidem (G. KOIDZUMI, 
1910); ibidem (J. NIKAI, 1911); Mt. Huzi, prov. Suruga (J. MATSUMURA, 1881); Roku- 
zyurigoe, prov. Uzen (eodem, 1887); Mt. Sirouma, prov. Sinano (Y. YABE, 1902); Mt. 
Sirane, prov. Simotuke (T. NAKAI, 1919); ibidem (S. HATTORI, 1922); Mt. Hakkóda, prov. 
Mutu (G. KOIDZUMI, 1914); Mt. Hiziridake, prov. Sinano (T. SAWADA, 1921); Nikko, prov. 
Simotuke (Y. YAMAMOTO, 1923); Kamikóti, prov. Sinano (T. NAKAI, 1927); Mt. Yatuga- 
dake, prov. Sinano (W. SATO, no. 1, 5 et 19); Mt. Nantai, prov. Simotuke (Y. MOMI- 
YAMA, 1931) Sikoku: Mt. Turugisan, prov. Awa (J. NIKAI, 1909). Corea: Mt. 
Hakutózan (K. HIRAI, 1913); ibidem (T. NAKAI, 1914); Mt. Tyóhakusan (T. MORI, 1913); 
Seturei, Kankyó-nandó (T. NAKAI, 1918). 

Distr. The Kuriles, Kamtchatka and China. 

50. Luzula pallescens BESSER, Enum. Pl. Volh. Pod. (1822) p. 15; HULTEN, Fl. 
Kamtchatk. I. (1927) p. 228; KOMAROV, Fl. Pen. Kamtschatk. I. (1927) p. 286; MIYABE 
& KUDO, Fl. Hokkaido and Saghal. III. (1932) p. 294; TATEWAKI, Phytogeogr. Middle 
Kuril. (1933) p. 219. 

L. campestris var. pallescens WAHLENBERG, Fl. suec. I. (1824) p. 218; BUCHENAU, 
Monogr. Juncac. (1890) p. 163 et Juncac. (1906) p. 88; MORI, Enum. Pl. Corea (1922) 
p. 83. 

Nom. Jap. Oka-suzumenohie. 

Hab. Honsyu: .Mt. Togakusi, prov. Sinano (S. MATSUDA, 1893); Toda, prov. Suó 
(leg.? 1906); Prov. Inaba (Y. IKOMA, 1915); Tubakigó-higashibun-mura, prov. Nagato (J. 
NIKAI, no. 2693 et 2694, 1917); Nikko, prov. Simotuke (T. NAKAI, 1919); ibidem (Y. MOMI- 
YAMA, 1931); Mt. Sirane, prov. Simotuke (S. HATTORI, 1922); Mt. Omine, prov. Kii (S. 
SAKAGUCHI, 1930). Kyusyu: Itihusa, prov. Higo (K. MAYEBARA, 1928). Corea: 
Cham-gion (KOMAROV, no. 356, 1897); Zyósin, Kankyó-hokudó (T. NAKAI, 1909); Genzan, 
Kankyó-nandó (eodem); Mt. Hotaizan (M. FURUMI, 1917); Ins. Quelpaert (T. TAQEUT, 


1912). 
Distr. The Kuriles, Saghalien, Yezo, Kamtchatka, Amur, Manchuria and Europe. 
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51. Luzula taiwaniana SATAKE, sp. nov. (Fig. 24 et Pl. IV.) 

L. spicata (non DC) HAYATA, Fl. Mont. Formos. (1908) p. 229; MAKINO & NEMOTO, 
Fl. Jap. (1925) p. 1296 et ed. 2. (1931) p. 1529; SASAKI, List of Pl. Formos. (1928) p. 103. 

Caules erecti 13-23 cm. alti caespitosi. Folia caulina 1-2, 4-6 cm. longa, 1-2 mm. lata, 
canaliculata, apice callosa; folia basilaria numerosa, 4-10 cm. longa et 2-4 mm. lata, valde 
canaliculata, reflexa. Inflorescentia spicata conglobata, elliptico-oblonga, erecta, 1-2.5 cm. 
longa et 5-10 mm. lata, simplex vel rarius lobata ; 
spiculae breves densae, 5-8 flores; bractea infima 
frondosa, inflorescentia longior; bracteae florum 
floribus conspicue breviores, longe ciliatae. 'Tepala 
aequilonga lanceolata acutissima, medio castanea, 
apice albo-membranacea. Stamina 6, tepalis paulo 
breviora; antherae oblongae filamentis conspicue 
breviores. Fructus perigonium aequans vel paulo 
brevior, trigono-sphaericus, breve mucronatus, cas- 
taneus vel ferrugineus. Semina elliptico-obovata, 


ca. L3mm. longa, carunculis brevissimis, hexa- 


gonaliter reticulata. 

Fig 24. Luzula taiwaniana SATAKE. Nom. Jap. Taiwan-suzumenohie (HAYATA). 
l. a flower with a mature capsule; 2. Hab. Formosa: Mt. Nókózan (E. MATUDA, 
tepals with 3 stamens; 3. a carpel; 1919—type in Herb. Imp. Univ. Tokyo); Mt. Morri- 
à nit de > EE gi e son (T. KAWAKAMI et U. MORI, 1906); Mt. Gókan- 
11; Ba x75. zan (B. HAYATA, 1916). 

An endemic plant. 

This new species which was first identified with Luzula spicata DC. by Professor B. 
HAYATA is distinctly separable from the latter as follows: In L. spicata DC. the inflo- 
rescence is flexible and reflexed sidewards or downwards, and the floral bracts are as long 
as the flowers and are very much ciliate, while in the present new species the inflo- 
rescence is rigid and erect, but not reflexed at all, and the floral bracts are about one half 
as long as the flowers and are not so ciliate as in L. spicata DC. 


V. Distribution of the Japanese Juncaceae in Japan 
and in the Neighbouring Regions. 


As we see in the foregoing pages, there are in Japan in all 45 species and 
19 varieties. Now we shall first consider the distribution of each species in 
Japan which is phytogeographicall divided into 10 districts—the Kuriles, 
Saghalien, Yezo, Honsyu, Corea, Sikoku, Kyusyu, the Ryukyus, Formosa and 
the Bonins, and then that in the neighbouring regions. For convenience sake, 
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let us suppose that each of the species as well as of the varieties here re- 
presents an element, and 45 species and 19 varieties as representing altogether 
64 elements. 

As we shall see in the following table, Honsyu containing 39 elements (26 
species and 13 varieties) stands at the head of the 10 districts; then comes Yezo 
with 34 elements (28 species and 6 varities), the Kuriles 27 elements (23 species 
and 4 varieties), Corea 26 elements (17 species and 9 varities) Saghalien 17 
elements (12 species and 5 varieties), Kyusyu 16 elements (11 species and 5 
varieties), Sikoku 13 elements (9 species and 4 varieties) Formosa with 12 
elements (9 species and 3 varieties), and finally the Ryukyus with 4 elements 
(1 species and 3 varieties). It should be noticed that the Bonins have no 
elements. 


Table I. showing the numbers of elements possessed by the different districts and 


their ratios to the total number of elements in Japan, shown in percentage. 


Districts | Number of | Numbers ot | Numbers of | the al number 
Honsyu 26 13 39 ; ca. 60% 
Yezo 28 6 34 ca. 5326 
Kuriles 23 4 27 ca. 41% 
Corea 17 9 26 ! ca. 40% 
Saghalien 12 5 17 ca. 26% 
Kyusyu 11 5 16 2526 
Sikoku. : 9 4 13 ca. 20% 
Formosa 9 3 12 ca. 18% 
Ryukyus 1 3 4 ca. 6% 
Bonins 0 0 0 0 
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As is shown in the above table, we understand that larger number of the 
Juncaceae grow in the north-eastern parts in Japan, but smaller number in 
the south-western parts. The cause of this dissimilar distribution is probably 
explainable by the assumption that the north-eastern districts presumably 
connected in some geological ages with the continents of Asia and North 
America, and consequently the plants of the latter continents might have 
migrated to Japan, while the south-western districts beared not so much rela- 
tion as the north-eastern districts to the continent of Asia, to be given any 
plant to the elements of their own. Thus stating, it will be all the more inter- 
esting to see that there is no element whatever in the Bonin Islands. 

It is generally considered that the flora of East Asia has little relation to 
those of the other continents. This is also the case with the Juncaceae. Some 
of the Japanese rushes are endemic, but some are found in other parts of 
East Asia. Now let us assume five kinds of elements for the consideration 
of distribution of species in Japan and neighbouring regions. 

Common elements. 

Endemic elements. 

North-eastern elements. 

Northern and north-western elements. 


Ak ue A qas 


South-western elements. 

1. By the common elements are meant those distributed in the continents 
of Europe, North America and Asia. As these are counted the following 11 
elements (10 species and 1 variety): Juncus bufonius, J. tenuis, J. filiformis, 
J. lampocarpus, J. castaneus, J. stygius, J. triglumis, Luzula Wahlenbergii, L. 
multiflora, L. pallescens and L. parviflora var. melanocarpa. The common 
elements amounts to about 17% of the total sum of the elements. 

2. By the endemic elements are meant those growing exclusively in the 
Japanese Empire including Formosa in the south, Sagalien and the Kuriles in 
the north and Corea in the west-north. As these are counted the following 
25 elements (14 species and 11 varieties): Juncus leptocladus (Formosa), J. 
curvatus (the Kuriles, Saghalien, Yezo and Honsyu), J. Fauriei (the Kuriles, 
Yezo, Saghalien, Honsyu and Kyusyu), J. bombonzanensis (Formosa), J. nikko- 
ensis (Honsyu) and var. minor (Honsyu), J. togakusiensis (Honsyu), J. Toku- 
buchii (Yezo), J. yakeisidakensis (Honsyu), J. Maximowiczii (Honsyu and Corea), 
J. oligocephalus (Honsyu, Yezo and the Kuriles), J. tenuis var. Nakaii (Honsyu), 
J. decipiens var. gracilis (the Kuriles, Saghalien, Yezo, Honsyu and Sikoku), 
var. glomeratus (the Kuriles, Saghalien, Yezo, Honsyu and Corea), J. setchuensis 
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var. compactus (Corea), J. Fauriensis var. iwatensis (Honsyu), J. castaneus var. 


koreanus (Corea), J. prismatocarpus var. Leschenaultii subvar. viviparus (Honsyu, 
Kyusyu and the Ryukyus), Luzula formosana (Formosa), L. taiwaniana (Formosa), 
- L. rostrata (Yezo and Honsyu), L. Jimboi (the Kuriles), L. plumosa var. brachy- 
carpa (Honsyu), var. sphaerosperma (Honsyu) and L. multiflora var. lutescens 


(Honsyu and Sikoku). 


The endemic elements amount to 39% of the total elements. The follow- 
ing table shows the different numbers of the elements endemic to the Japanese 
Empire in different districts and their ratios to the total number of the same 


endemic elements. 


Table II. 


showing the distribution of elements endemic to the Japanese Empire 


in different districts and their ratios to the total number 


of the same endemic elements. 


Districts on en ur De total enden 3 
Honsyu 8 9 17 68% 
Yezo 5 2 7 28% 
Kuriles 4 2 | 6 l x » 
Saghalien 2 2 4 16% 
Formosa 4 0 4 16% 
Corea d 3 4 16% 
Sikoku 0 2 2 8% 
Kyusyu 1 1 2 8% 
Ryukyus 0 0 0 0 
Bonins 0 0 0 0 
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As is shown in the above table, Honsyu is the richest in endemic elements 
possessing 68%, next is Yezo possessing 28%, and then comes the Kuriles 
possessing 24%. It seems at a glance that the endemic plants grow mostly in 
the north-eastern districts, but becomes fewer in the south-western, but in a 
closer examination this is not strictly so. If we compare the elements endemic 
to the Japanese Empire contained in each: of the different districts with all the 
elements in the same district, we shall find that Formosa comes next to Honsyu, 
in stead of next to Saghalien as is shown in the foregoing table. The follow- 
ing table shows the numbers of the elements endemic to the Japanese Empire 
in each of the different districts, those of all elements in the same district and 
their ratios in percentage. 


Table II. 


Districts | Numbers of endemic) Numbers of all | numbers shown in 
percentage 
Honsyu 17 39 ca. 43% 
Formosa 4 12 ca. 33% 
Saghalien 4 y 17 ca. 23% 
Kuriles ; E 27 ca. 2226 
Yezo zi j ^» i 5, ca. 20% 
Sikoku 2 E l ca. SC 
Corea 4 : i ca. 15% 
Kyusyu ] 2 l 16 ca. 13% 
Se r 4 0 
PD NEN. o 
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Now, turning our attention to another side of the view, we shall compare 
the elements peculiar to each of the different districts with all the elements in 
the same district under consideration. Then the most interesting fact will be 
. found that Formosa which comes in the fifth in the table II and in the second 
in the table III, possessing 33% of the peculiar elements, stands in the head 
of the order, while Honsyu which comes in the first in the table II and III 
stands next to Formosa, as is shown in the following table. 


Table IV. 
Numbers of elements Numbers of all Ratios of the two 
Districts peculiar to the the elements in numbers shown in 
district the district percentage 
Formosa 4 12 ca. 33% 
Honsyu 8 39 ca. 2025 
Corea 2 26 ca. 8% 
Kuriles 1 27 ca. 4% 
[pará ts E T x Di 
Yezo 1 34 Cas BOS 
Saghalien 0 17 0 
Kyusyu 0 16 0 
Sikoku 0 13 0 
Ryukyus 0 4 0 
Bonins 0 0 0 
| 


This fact shows that the flora of Formosa is very peculiar and must have 
been developed nearly independently from the floras of the other districts. 
| This peculiarity of the flora of the island is probably caused by the possible 
existence of a land mass connecting Formosa and the continent of Asia in some 


geological times. 
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3. By the north-eastern elements are meant those distributed from Yezo, 
southern Saghalien and the Kuriles to Kamtchatka, the Aleutian Islands, the 
Bering Sea Regions, Alaska and the north-western regions of North America. 
They are in all 10 in number (9 species and 1 variety): namely, Juncus bering- 
ensis, J. Haenkei, J. Fauriensis, J. kamschatcensis, J. prominens, J. Merten- 
sianus, Luzula japonica, L. rufescens, L. Kjellmanniana, L. arcuata var. una- 
laschkensis. They amount to 18% of all the elements 64 (J. Haenkei and L. 
rufescens are also found among the next elements). 

4. By the northern and north-western elements are meant those dis- 
tributed on the one hand from Corea to Manchuria, northern China, Ussuri, 
Amur and Siberia, and on the other hand from southern Saghalien to northern 
Saghalien and East Siberia. They are represented by most common species in 
Japan and amount to 13 (8 species and 5 varieties): namely, Juncus decipiens, 
J. papillosus, J. Krameri, J. Haenkei, J. prismatocarpus var. Leschenaultii subvar. 
pluritubulosus and subvar. unitubulosus, J. compressus var. gracillimus, J. brachy- 
spathus, J. luzuliformis var. Potaninii, Luzula capitata, L. oligantha, L. 
rufescens and var. macrocarpa, and represent 18% of all the elements. Although 
Juncus papillosus, J. Krameri, J. decipiens and Luzula capitata were first re- 
corded as species endemic to Japan, they are now known as widely distributed 
in East Asia, but do not extend to the outside of the latter. Juncus decipiens 
was formerly regarded to be a variety of Juncus effusus, and Luzula capitata 
and L. oligantha to be varieties of L. campestris (or L. sudetica), but they are 
at present considered to be distinct by many taxonomists who are inclined to 
think that the floras of East Asia and those of the other continents are inde- 
pendently developed since geological ages. Juncus effusus and J. compressus 
so far recorded from China are probably, in my opinion, to be respectively 
reduced to Juncus decipiens and J. compressus var. gracillimus which latter 
is rather to be considered as independent species limited to East Asia. 

5. By the south-western elements are meant those distributed from the 
south-western parts of Japan to the south-eastern parts of China. They num- 
ber but 7 (6 species and 1 variety): namely, Juncus alatus, J. diastrophanthus, 
J. modicus, J. setchuensis var. effusoides, Luzula plumosa, L. effusa and L. 
chinensis. They correspond to 12% of all the elements. 

The following table shows the number of species and varieties in each 


different kind of elements and their ratios to the total sum of the elements 
shown in percentage. 
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Table V. 
Ratios of the number 
Different kinds of , SW of different element 
Siemens Species Varieties Elements to the total sum. 
of elements 
Endemic elements 14 11 25 ca. 39% 
Northern and north- 
western elements 8 5 13 ca. 2076 
Common elements 10 d 11 ca. 17% 
| 
| North-eastern elements 9 al 10 ca, 15% 
South-western elements 6 al 7 ca. 11% 


It is interesting to notice that the Juncaceous flora of Japan comprises 
39% endemic species and varieties which exist comparatively more numerously 
in the south-western districts than in the north-eastern, although the latter 
possesses far much more species and varieties than the former, when considered 


all kinds of elements. 


Table VI. showing the distribution of species in different districts within 


and without the Empire of Japan. 


No. 1. Junci Poiophylit. 
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3 Districts 4 b 2 
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Species x [3 € 8/5 ESIRIE 8/818 RISUS S 
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= KS SES Bees = | | erg 
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No. 2. Junci Septati. 
SS | 8 
Po E? mL. 
3 . Districts E £g 
9 5 [77] g A E ES x 
5 83 obesa ds a 
: da discs dass 
s J2ö2lslölaslelealsöalalza 
J. alatus + Ele + 
J. bombonzanensis + 
J. diastrophanthus as Wee ine ds | op + 
J. Fauriensis + (+ | + , E 
var. iwatensis + 
J. kamschatcensis +/+ $ 
J. Krameri + +] + ate) afa SÉ 
J. lampocarpus + el 
J. Mertensianus + Es 
n J. nikkoensis + 
a 
Ki . 
D var. minor + 
J. oligocephalus +|+ 
J. papillosus Tit 4) 4) 4+ SS E ue 
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subv. viviparus 4 SEA 
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No. 3. Junci Genuini, Alpini and Graminifolii. 
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"cate 


No. 4. Luzula Pterodes, Anthelaea and Gymnodes. 
8 
S Ee 3 15 
g Districts E = g 
E ml a < 
g 9 = S 
50 3 g BCE SEA fe 8 
5 ZS Elo EN Six 2 E .8 E S E S 5 © 
7 | Species SIwIS8 5 5 5 SI 2/818|8|35 
IBA [TIO DIM elaela lolala 
L. formosana E 
L. Jimboi + 
L. japonica +] 4+ + 
Ei 
v | L. plumosa + +) + ae) ap + 
y ES 
S 
N var. brachycarpa + 
Ki 
a, var. sphaerosperma + 
L. rostrata +|+ 
L. rufescens +/+ + + "ES espe: 
var. macrocarpa 4 4 + 
L. chinensis + 4 
3 
$ | L. effusa d JE 
R . 
S | L. parviflora 
i var. melanocarpa | * TIS 
L. Wahlenbergii D dë ae pose EE le 
| L. arcuata A 
var. unalascensis 2 Eat 
L. capitata le || ee YA 4 
^ | L. Kjellmanniana mes] e dr Me se La 
© 
"S : 
o | L. multiflora titt + a] te] E * + Fr | TI +t] + 
N 
N var. lutescens + + 
> 
O | L. oligantha + 35 b ce] E bat n EN 
L. pallescens ++ 4+)4+) + + + + | +1+ + 
L. taiwaniana se 


1) 
2) 
09) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 


14) 


15) 


E 
2). 


3) 
4) 


5) 


Systematic and Anatomical Studies on Some Japanese Plants, II. 213 


VI. List of Literature. 


a. On Anatomical Studies. 


ADAMSON, R. S.—On the leaf structure of Juncus, in Ann. Bot. XXXIX. (1925) pp. 
599-612. 
BLAU, J.—Vergleichend-anatomische Untersuchung der schweizerischen Juncus-Arten. 
Abstr. in JUST's Bot. Jahrb. XXXIII. 2. (1905) pp. 4-6. 
BUCHENAU, F.—Ueber die Sculptur der Samenhaut bei den deutschen Juncaceen, in 
Bot. Zeit. XXV. (1867) pp. 201-206. 
—— „ -.—Über den Querschnitt der Kapsel der deutschen Juncus-Arten, in Flora, 
XXXV. (1877) pp. 86-90, 97-104, Taf. 3. 
—  , —.—Monographia Juncacearum, in ENGLER's Bot. Jahrb. XII. (1890). 
——  , -.—Juncaceae, in ENGLER’s Das Pflanzenreich, IV. 36 (1906). 
DE BARY, A.—Vergleichende Anatomie der Vegetationsorgane der Phanerogamen und 
Farne, (1877). 
ENGELMANN, G.—A revision of the north American species of the genus Juncus, with 
a description of new or imperfectly known species, in Transact. St. Louis Acad. 
Scien. vol. IL (1868) pp. 424-498. 
HABERLANDT, G.—Physiologische Pflanzenanatomie (1924). 
HASLINGER, H.—Vergleichende Anatomie der Vegetationsorgane der Juncaceen (1914). 
KRAUS, G.—Ueber den Bau trockner Pericarpien, in PRINGSHEIM's Jahrb. f. wiss. Bot. 
V. (1866-67) pp. 83-126. 
PORSCH, O.—Der Spaltóffnungsapparat im Lichte der Phylogenie (1905). 
RITTER, G.—Beitráge zur Anatomie der Früchte und Samen (1908). 
RITTER, H.—Beitráge zur vergleichenden Anatomie des Perikarps und der Samenschale 
von synpetalen Alpenpflanzen (1910). 
SCHWENDENER, S.—Das mechanische Prinzip im anatomischen Baue der Monocotylen 
(1874). 


b. On Works relating to Floras. 


ABRAMS, L.—An Illustrated Flora of the Pacific States, I. (1923) pp. 350-371. 

ASCHERSON, P. & GRAEBNER, P.—Synopsis der Mitteleuropáischer Flora, II. (1902- 
1904) pp. 420-523. 

BENTHAM, G. & HOOKER, J. D.—Handbook of the British Flora (1887) pp. 469-475. 

BRITTON, N. L. & BROWN, H. A.—An Illustrated Flora of the Northern United States, 
Canada and the British Possessions, I. (1896) pp. 381-398. 

BUCHENAU, FR.— Ueber die Sculptur der Samenhaut bei den deutschen Juncaceen, in 
Bot. Zeit. XXV. (1867) pp. 201-206. 


214 


6) 
7) 


8) 
9) 
10) 
11) 


12) 


13) 


14) 


15) 


16) 


17) 
18) 


19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 


27) 


28) 
29) 


Y. SATAKE 


BUCHENAU, FR.—Monographia Juncacearum, in ENGLER's Bot. Jahrb. XIL (1890). 
-—— - —Luzula campestris und verwandte Arten, in Osterr. Bot. Zeitschr. 


, 


XLVIII. (1898) pp. 209-220. 
——  , - ,—Juncaceae, in ENGLER's Das Pflanzenreich, IV. 36 (1906). 


CHAPMAN, A. W.—Flora of the Southern United States (1872) pp. 492-495. 
CHEESEMAN, T. F.—Manual of the New Zealand Flora (1906) pp. 726-736. 
DIELS, L.—Die Flora von Central China, in ENGLER's Bot. Jahrb. XXIX. (1901) pp. 237- 
238. 
FORBES € HEMSLEY—Enumeration of all the plants known from China proper etc., in 
Journ. Linn. Soc. Bot. XXXVI. (1903-1905) pp. 160-166. 
ENGELMANN, G.—A revision of the north American species of the genus Juncus, with 
a description of new or imperfectly known species, in Transact. St. Louis Acad. 
Scien. II. (1868) pp. 424-498. 
FRANCHET, A. & SAVATIER, L.—Enumeratio Plantarum in Japonia sponte crescen- 
tium, II. (1879) pp. 96-99 et 533-536. 
HAYATA, B.—Flora Montana Formosae, in Journ. Coll. Sci. Imp. Univ. Tokyo, XXV. 
19 (1908) pp. 228-229. 
—— , -.—Materials for a Flora of Formosa, in Journ. Coll. Sci. Imp. Univ. Tokyo, 
XXX. 1 (1911) p. 370. 
HEGI, G.—Illustrierte Flora von Mitteleuropa, II. (1906) pp. 144-184. 
HONDA, M.—Report on the Vegetation of the Shirouma Alpine Range of the Provinces 
of Shinano, Echigo and Ecchu (1930). 
HOOKER, W. J. & ARNOTT, G. A. W.—The Botany of Beechey's Voyage to the Pacific 
and Bering's Straight (1841). 
HOOKER, J. D.—The Flora of British India, VI. (1894) pp. 392-401. 
— , — .—The Students Flora of the British Islands (1878) pp. 412-417. 
—— , — .—Handbook of the New Zealand Flora (1864) pp. 290-292. 
Host, N. T.—Icones et Descriptiones Graminum Austriacorum, III. (1805) pp. 54-66, 
t. 8-100. 
HULTEN, E.—Flora of Kamtchatka and the Adjacent Islands, I. (1927) pp. 216-230, 
IV. (1930) pp. 244-245. 
KOIDZUMI, G.—Plantae Sachalinenses Nakaharanae in Journ. Coll Sci. Imp. Univ. 
Tokyo, XXVII. 13 (1910) pp. 31-32. 
—  , -.—Plantae Siphonogamae a N. YOKOYAMA anno 1907 in Alaska etc. in 
Bot. Mag. Tokyo, XXV. (1911) p. 205. 
KOMAROV, V. L.—Flora Manschuriae, I. in Act. Hort. Petrop. XX. (1901) pp. 425- 
431. 
—— >: — Flora Peninsulae Kamtschatka, I. (1927) pp. 276-288. 
KUDÓ, Y.—Flora of the Island of Paramushir, in Journ. Coll. Agr. Hokkaido Imp. Univ. 
XI. 2 (1922) pp. 85-89. 


30) 


31) 
.32) 


33) 
34) 


35) 


36) 


37) 
38) 


39) 
40) 
41) 
42) 
43) 
44) 
45) 


46) 


47) 


48) 


49) 


50) 
51) 


52) 
53) 
54) 
55) 
56) 
57) 


Systematic and Anatomical Studies on Some Japanese Plants, II. 215 


KUDÔ, Y —Contribution to the Knowledge of the Flora of the North Saghalen, in Journ. 
Coll. Agr. Hokkaido Imp. Univ. XII. 1 (1923) p. 26. 
KUNTH, C. S.—Enumeratio Plantarum III. (1841) pp. 295-362. 
KURTZ, F.—Die Flora der Tschuklschenhalbinsel, in ENGLER's Bot. Jahrb. XIX. (1895) 
pp. 476-477. * 
LINNAEUS, C.—Species Plantarum, ed. 1. (1753) et ed. 2. (1762). 
MAKINO, T.— Contribution to the Study of the Flora of Japan IV. in Bot. Mag. Tokyo, 
XII. (1898) pp. 163-164. 
MAKINO, T. & NEMOTO, K.—Flora of Japan (1925) pp. 1288-1296 et ed. 2. (1931) 
pp. 1522-1529. 
MATSUDA, S.—A list of plants collected in China by Dr. SHINZO OKA, in Bot. Mag. 
'Tokyo, XX. (1906) pp. 169-170. 
MATSUMURA, J.—Index Plantarum Japonicarum, II. (1905) pp. 182-186. 
MATSUMURA, J. & HAYATA, B.—Enumeratio Plantarum in Insula Formosa sponte 
crescentium, in Journ. Coll. Sci. Imp. Univ. Tokyo, XXII. (1906) p. 451. 
MAXIMOWICZ, C. J.—Primitiae Florae Amurensis (1859) pp. 292-294. 
MEYER, E.—Synopsis Juncorum rite Cognitorum (1822). 
—— — , -.—Luzularum Species in Linnaea, XXII. (1849) pp. 383-420. 
MIQEUL, F. A.—Flora van Nederlandsch Indie, III. (1855) pp. 245-246. 
—— , — .—Prolusio Florae Japonica (1866-67) pp. 328-329. 
—— , — .—Annales Musei Botanici Lugduno-Batavi, III. (1867) pp. 164-165. 
MIYABE, K.—The flora of the Kurile Islands, in Mem. Boston Soc. Nat. Hist. IV. 
(1890) pp. 266-267. 
MIYABE, K. & MIYAKE, T.—Flora of Saghalin (1915) pp. 489-494. 
MIYABE, K. & KUDÓ, Y.—Materials for a flora of Hokkaido II. in Transact. Nat. 
Hist. Soc. Sapporo, V. (1915) pp. 37-40. 
—— , -. & ——, -.—Flora of Hokkaido and Saghalen III. in Journ. Fac. Agr. 
Hokkaido Imp. Univ. XXVI. 3 (1932) pp. 290-306. 
MIYOSHI, M. & MAKINO, T.—Pocket-Atlas of the alpine plants of Japan I. (1906) et 
II. (1908): 
MORI, T.—An Enumeration of Plants hitherto known from Corea (1922) pp. 82-84. 
NAKAI, T.—Flora Koreana II. in Journ. Coll. Sci. Imp. Univ. Tokyo, XXXI. (1911) 
pp. 266-269. 
, —.—Florula of Mt. Paik-tu-san (1918). 
——  , -.—Report on the Vegetation of Mt. Chii-san (1915). 
—— , —.—Report on the Vegetation of the Island Quelpaert (1914). 
—— ,-.—Report on the Vegetation of Kamiköchi of the Province of Shinano (1928). 
——  , -,—Report on the Vegetation of Daisetsuzan Mts. and their vicinities. (1930). 


DH 


—— ,-,— Vegetation of Mt. Apoi in the Province of Hidaka, Hokkaido (1930). 


216 


58) 


59) 


60) 
61) 


62) 
63) 
64) 
65) 
66) 
67) 
68) 
69) 


70) 


71) 


72) 


73) 


74) 


75) 


76) 


77) 


Y. SATAKE 


OHWI, J.—Symbolae ad Floram Asiae Orientalis II. in Bot. Mag. Tokyo, XLV. (1931) 
p. 189. 

—— , ——Symbolae ad Floram Asiae Orientalis VIII. in Acta Phytotaxonomica et 
Geobotanika, II. (1933) p. 104. 

REICHENBACH, L.—Icones Florae Germanicae et Helveticae, IX. (1847). 

SAMUELSSON, G.—Plantae sinenses XVIII. Juncaceae, in Acta Horti Gothoburgensis 
III. (1927) pp. 65-71. 

SASAKI, S.—List of Plants of Formosa (1928) pp. 102-103. 

— , ——A Catalogue of the Government Herbarium (1930) pp. 122-123. 

SATAKE, Y.—Juncaceae of the Aleutian Islands, collected by Mr. Y. KOBAYASI in 
1931, in Bot. Mag. Tokyo, XLVI. (1932) pp. 185-187. 

SCHMIDT, FR.—Reisen im Amurlande auf der Insel Sachalin, in Mem. Acad. Imp. Sci. 
Petersb. VII. ser. XII. 2. (1866) p. 66. 

SMALL, I. K.—Flora of the southeastern United States (1903) pp. 255-261. 

SOWERBY, J. E.—English Botany, X. (1875) pp. 3-39, t. 1547-1575. 

STURM-— Deutschlands Flora Phanerogamae X. (1835). 

TAKEDA, H.—The Flora of the Island of Shikotan, in Journ. Linn. Soc. XLII. (1914) 
pp. 490-491. 

TATEWAKI, M.—On the Plants collected in the Island of Alaid, in Trans. Nat. Hist. 
Soc. Sapporo, IX. (1927) pp. 152-192. 

—— , ~-—Note on Plants of the Western Aleutian Islands collected in 1929, I. in 
Trans. Nat. Hist. Soc. Sapporo, XI. (1930) pp. 152-156; II. ibid. XI. (1931) 
pp. 200-209. 
——— ,-.—The Phytogeography of the Middle Kuriles, in Journ. Fac. Agr. 

Hokkaido Imp. Univ. XXIX. 5 (1933) pp. 191-363. 

VIERHAPPER, F.—Juncaceae in ENGLER, Die natúr. Pfl.-fam. 2 Aufl. 15a (1930) pp. 
192-224. 

YABE, Y.—Enumeratio Plantarum Alpinarum in Monte Shirouma collectrarum, in Bot. 
Mag. Tokyo, XVII. (1903) pp. 15-27. 

— — , -.—An Enumeration of Plants hitherto known from South Manchuria (1912) pp. 
23-24. 

YABE, Y. & YENDÓ, K.—On the Plants of the Island of Shumushu, in Bot. Mag. 
'Tokyo, XVIII. (1904) pp. 167-198. 

YAMAZUTA, L—A list of the Manchurian Plants (1930) pp. 55-56. 


Systematic and Anatomical Studies on Some Japanese Plants, II. 217 


INDEX 
of 
Adopted Names and Synonyms 
2 (Synonyms in Z/alics) 
Pages referring to Keys are printed in Jfalics, and those referring 


to other places in Romans. 


WAPE SA OS A LA LENS aie eod E 192 
SRA (OO EaUNSZE EE 193 
c QDPSGUET O KONTZE ee AA E LM TURRIM 194 
7 UESCENSROEKUNDZE AERA CR he ered c uet EE 196 
SRCU VAT EUSUMO OS WA WA AA SA WA a ame EEE SE 197 
NAS Eh eec TK e WAA en e 134, 143, 162, 172 
aE EE 142, 168, 173, 189 
E xsubsenxGenuinbiBDGHENAUS ete RN UN. TAT 168172 T5 
—— subgen. Graminifolii BUCHENAU ......................... e 146, 141, 173, 192 
=~ subgen. Poiophylli BUCHENAU Renee 141, 169, 172, 173 
E Ccubgenuseptatk BUCHENAU a ee ne 168, 196, 173, 180 
Juncus alatus FRANCHET & SAVATIER............ 134, 135, 139, 141, 144, 145, 150; 152, 162, 
164, 166, 169, 172, 181 

OF CE CASAN A SUCHEN T ENGELMANN E aiso eg e e TEES 179 
SS ICE CESADO NT meto diet e ce REI WA Ure EE 179 
ECU INEA US oia ehe e eM idas 184 
A ME Eege E EN nennen ren WA 184 
~ DATES FRANCHE T SESAVATIER, ER Re NT ES us 179 
c (DEI) EE 179 
—SBOG | USES AMUEBIESSONC C ae EEUU NEUE UIN aisla 179 
SA Makena VV LIED ENON nr e ee een ee ENTE 160, 161 
VAL EL CCP BUCHENA U cae euo vie Pe vince seb se ee eurem ete mein 161, 179 
EE ET, te els ee EE 161, 178 
— beringensis BUCHENAU ......... 134, 135, 137, 139, 141, 142, 144, 145, 151, 153; 162, 
164, 166, 168, 170, 175, 176 

SIRT ATED a ME SEE TR I E AA aa oe UN eet Ee 175 
011 bODzZanensisx AU ATE BR RC CREE LEO S EE 166, 169, 181, 182 
— MENE III Nec EE 148, 170, 176 
— bufonius LINNEAUS... 134-136, 139, 141, 142, 147, 148, 151, 157, 165, 167, 169, 173 
E dilcastanets o MEE erden os cocoa 134, 135, 137, 138, 139, 141, 144, 145, 147, 
150, 153, 164, 166, 170, 190 

— == AT COLCATING NOLLET EE 170, 190 


—— Ex | AS CASO OA EE EEN 190 
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Juncus compressus EI EE IM A esco ocio 174 
—— —— var. gracillimus BUCHENAU...... e.s... 146, 148, 151, 155, 164, 165, 
166, 169, 172, 173, 174 
—— —— Var. Sracillonus NEE 173 
== compressus KOMAROV ee eu E AE PEE 174 
Ed. UubreusLEVEILEUE & VANIOT eeh 191 
——— curvatus BUCHENAU ............... 137, 138, 139, 141, 147, 148, 151; 155, 170, 172, 176 
— decipiens NAKAI ............ 134, 139, 148, 149, 151, 157, 162, 165, 167, 170, 175, 177 
A var gracilis, NAKAL T ESO 165, 167, 170, 175, 178 
— ——— var. glomeratus SATAKE ............ Said tees duce E 170, 175, 178 
L— =p form: utilis eroe eese m REN UE tra 
=— == form: Spiralis ro ge EE 177 
— diastrophanthus BUCHENAU ................ eene 145, 164, 166, 169, 172, 181, 182 
== effusus Var: compactus NAKAI ios ii MES 178, 180 
===> var. decipiens BUCHENAU "cs dee ee 172,7 
— — — forms glomeratus MARINO Le eee ae 178 
— — — form» gracilis BUCHENAU A. ER A 178 
— — — formwspivalis MAKINO, Se ee WA WAA 178 
— — —— form. “hls MAKINO- res ee KAA EA 177 
=> A Var decipiens KKOIDZUMI EE EE 178 
E 12 varudecpiens KEE ee e A E O ABA 179 
——— ME Gecibiens: MIYABE & MIYAKE EECH 178 
org Varn decipiens: NAKAT „u. see tese NOS 180 
==> ==" var 2racills NR i oem RR ONU EL 180 
S EHM 154185 
a Ca EE Ee EE EE 134-136, 141 
== == (VAN prominens BUCHENAUS osar aee EEN 192 
—— Fauriei LÉVEILLÉ & VANIOT nn. 135, 138, 139, 141, 146, 148, 151, 156, 
160, 162, 164 165, 166, 170, 176, 178 
== Jaune LEVEILLE, &I VANO araea oe EE 176 
— — Fauriensis BUCHENAU...5.... «90.22» 144, 145, 151, 154, 164, 166, 169, 172, 180, 183 
—— —— Jvar.iwatensis SATAKE TUTTO DN 168, 180, 183 
— ~ vyarikamschalcensisi BUCHENAW EE 184 
== =" vary typicus BUGHENAUL x. eee A ETE 183 
OS INN see 139, 141; 147, 148, 151; 155, 170, 476, 179 
== == vant brachyspathus REGBE NN ee AA WAA WA 176 
—— $ ` — UVAS KODO «onte WA Cu 176 
—— glaucus var. yokoscensis FRANCHET SAVANNA UWA AA 179 


Haenkei MEYER ... 139, 141, 142, 146, 148, 151, 154, 160, 161, 165, 166, 170, 176, 179 
kamschatcensis KUDÓ ...... 135, 139, 145, 146, 151, 154, 162-164, 166, 169, 180, 184 


Systematic and Anatomical Studies on Some Japanese Plants, II. 219 


Juncus Krameri FRANCHET & SAVATIER ............... 139, 145, 164, 166, 169, 172, 181, 184 
ESMA MPOCANDUSHHHRIAR u. nn en t a 169, 181, 184 
E 2epocladussEIAY ATA" ve a RE YA 169, 173, 174 
O LOS PST ABU CENA E e 185 
FOSA E ee A A o po NE AN 185 
—— —— Vale 7Q@QtCans ERANCHETe&SSAVATIERC UNUS 188 
Exluzubronmissvar-Potaninii* BUCHENAU Lc... RUE 170, 190 
——- Maximowiczii BUCHENAU ...... 134, 137, 138, 139, 141, 144, 145, 150, 153 162-164, 

166, 170, 172, 190, 191 

AC RO DIC ATA VATA Vere een E ST o o 191 
Ed nimocarba FNICEX eese reset testet ete eee AA IR 197 
—— Mertensianus BONGARD................., eere 137, 139, 145, 150, 152, 169, 181, 185 
OIC A BROWNER- EE DONNER E VE 170, 190, 191 
EQAnitoensis OA TAKE E eor entre e SEE ONE 150, 166, 169, 181, 185 
—— —— VAT IMINO ADA RE RI erra Ee 169, 181, 185 
ERLSUUDPODEHSGSBUCHENAUD tee ch RA EM UI 186 
——  oligocephalus SATAKE € OHWI .................. 134, 136, 137, 139, 141, 144, 145, 150, 
152, 164, 166, 169, 181, 186 

— papillosus FRANCHET € SAVATIER ............ 134, 135, 139, 141, 142, 144, 145, 150, 
152, 164, 166, 169, 172, 181, 186 

DUO AS ENM AKINO Tie aaea e a eea E EE AEE Ind ocios tee duos SEDES 180 
SZ OSS A THUNBERG a rre Ne AA A El A ndm 194 
E otamni BUCHENAU (aoctor EE ee 191 
—— prismatocarpus var. Leschenaultii BUCHENAU ............ 142, 145, 164, 166, 181, 187 
T: E e suby. pluritubulosus ......... 134, 163, 169, 181, 187 
—— _— —- SUDY. IMA Er E Ea 189, 181, 187 
— — — — form EE ee 188 
— —— — SUbyz VIVIDATUS EE 169, 181, 188 
—— prismatocarpus MATSUMURA € HAYATA EEN 187 
—— prominens MIYABE & KODO e eter es 134, 137, 183, 141, 142, 148, 149, 151, 
157, 163, 164, 166, 170, 192 

> A NEES I E EE EE 173 
— setchuensis var. effusoides BUCHENAU ............... 137, 148, 149, 151, 156, 164, 166, 
170, 175, 180 

—— ——— MarScOIDDActusso AT AJSENE T eec EUN ra reiner 170, 175, 180 
+ AS Ia wana ikapata enge 170, 190, 191 
=> AN O OS pato RS co ee TC SITE sac 135 
ECTS VV ILLES NOW Vi ae e 51.) 9 v» - 134, 135, 139, 141, 148, 149, 151, 156, 
162, 165, 166, 169, 173, 175 

var Nakai SATA KI tada cre tee ee 169, 173, 175 
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Juncus itogakusiensis LEVEILLÉ Anl. tA ENERO 169, 181, 188 
= 2-Tokübuchii MIVABE Le KUDO c a. AE AKA 169, 180, 188 
SE ASIS EE 135-137, 139, 141, 144, 145, 150, 153, 

162, 164, 166, 170, 190, 192 
=— umbelifer LEVEILLE: 8: VANOP eese cerne ae RISE II AT IEEE 186 
==. Wallichianus LAHARPE «. hi coccs-cces nee ee EE EE 187 
pe: aibhicides: BUCHENAU wna ccce en a OE NS y 186 
== yakeisidakensis SATAKE nenne ee ma «ere tee tate tele eee 169, 181, 189 

AACHSRLUNNEAUSCN ee O EEN 192 

Luzula i DECANDOLLERC EE EE 139, 157, 167, 172, 192 
== subgen. Anthelaea GRISEBACH isis EE 167, 192, 196 
= subgen:  Gymmnodes, GRISEBACH Erna denen san ee 167, 192, 198 
H, subgen.; Pterodess GRISEBACH ees 2-2: Peer EE qu mH 167, 192, 193 

Luzula arcuata WAHLENB. var. kamischadalorum SAMUELSSON .............. eese 198 
— — var- unalaschkensis BUCHBNAUME C" 171, 198 
~ campestris DC. yar- capitata MIQUEL E em 198 
—-— -— var. CongestaiMIYABE u... EE 199 
—— — var: intermedia EE Seen 200 
— —— Var. lutescens KOIDZUMIQU eese e TEES 200 
o -— yar multiflora CELAKOVSRYAUE e CE SE 200 
—— — yar: SUL sX ABE & YENDO re EE 199 
== — Vara pallescens WV AHEENBERG,. e SINE 201 
— — HEEN ENEE 201 
—- — var, .sudelica KUDO Ae E 199 
— — Vats sudetica MATSUMURA Cer EE EE 201 
E EE der MIY EE A e NEE 200 
COPA KOMAROV moe cce ee ONU E ES 199 
d CdDltata NAKAA c ene eee. ee eRe 139, 140, 141, 158, 159, 168, 171, 198 
=> «Chinénsis“ BROWN ostras RD EE 171, 196 
EU BUCHENA E MURIS S 167, 168, 171, 196, 197 
===> ormosana OH WI egen dee e 171, 193 
== Jgaponica BUCHENA Wi ot a ON 171, 172, 193 
== Japonica SAMUELSSON vimos ann anna rA a RISE OEC RERO 194 
== “Japonica EC, A EES 199 
= Jimboi MIYABE & KUDO sumo lo cs DEDE TENE 171, 193 
==" Kjellmanniana MIYABE ër, KUDO en AAA 171, 198, 199 
cm omacrocarpa NAKAL eer eoe ee Yes vs CN ES EVER A 196 
—— <= var. Jaxa NAKAT RERO CERT NEM 196 
Feet Rf LEJEUNE, ee ee ‚139, 141, 167, 168, 171, 198, 199 


—— vVar. intermedia NAKAI 200 


Luzula 
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multiflora var. Kjellmanniana SAMUELSSON..........- ceci 199 
Em varwlutescens SACL AK Hae eto a ER 171, 198, 200 
oligantha SAMUELSSON nea fae a A EE EERE 158159 168 171, 198; 201 
A TE EE EE 168, 11 1987201 
parviflora var. melanocarpa IBWCHENAU Were. ecd nee 171, 196, 197 
TEE EE LE S 193 
pilosa MIYABE .......... EE EE alts ae lata rede ETE TIED 194 
DUO EAN AT DIOS aL CA NG HER meer eme o t c fme 5:194. 
plumosa MENE E PIN 139, 140, 141, 158, 159, 160, 168, 171, 198, 194 
= AXvarmbrachycarpas SATARE Cc Te mn 168, 171, 193, 194 
—— var. sphaerosperma SATAKB nenne nee 198, 171 193; 195 
rostrata BUCHENAU............... 1991/77 158159 160 167) 163, 1711727 193-195 
rofescens FISHER E ewe e Ec a AA er e e ur E EDS 171, 193, 195 
NA brevipes BRANCHEE & SAVATIER A or erre TIENE OM, 196 
— var. macrocarpa BUCHENAU ......... 158, 159, 160, 168, 171, 172, 193, 196 
spadicea Nat: Kunthi MEXER S o dE 197 
= yan IEC noma MERE A E T ESTEE 197 
NE HE ELE 197 
Er TA terme DN eRe emm a eulos E TEES deo 202 
sude tea yar apaul ran NAKAT AE erc IE e lose eU NETT TT ES 201 
Suka KOMA RO Yi ee SE EE ee osea 199 
tatwanianae SATAKE CEN URN AS N EE ES 168, 191, 198, 202 
Wahlenbersii RUPRECH Ri eaa ea aeee 139, 140, 141, 168, 171, 196, 197 
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STEE EE 186 
ANO E cano N E 174 
Asagi-suzumenohie .................- eee 200 
DOLO Neyer sree WA KALI KA 174 
Pro Oo ee Sac pad 177 
IER LEE 191 
Ezo-mikurizekisyÓ eee cea ees 185 
Ezo-no-mikurizekisyó ........................ 192 
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Erem 188 
Hosoba-no-kögaizekisy6 ..................... 186 
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Karahuto-hanabizekisyó ..................... 184 
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Kohlge 2 eter eO ON NR 177 


Komot SEIT 188 
Krall ns IA TA 176 
orale 196 


Kumoma-mikurizekisyó ..................... 185 


Kumoma-suzumenohie ..................... 197 
KurobosisOy EE 196 
Kuro-kögaizekisy or neh 190 
Kuro=mikurizekisyO 4... ... 5 eese 186 
Kuro-takanesuzumenohie .................. 201 
RUSA «ur e m ash eee e 175 
MikurizekisyOm see 186 
Miyama-hosokógaizekisyó .................. 184 
Miyama X WM. ALIE EET 176 
IMiyama-kurobosisOPe ee ET 193 
Miyama-nukabosisÓ .................. 193, 195 
Miyama-suzumenohie ........................ 195 
Miyáma-zekisyo m eae ere 189 
NZ EE 174 
A ETE 179 
iitakasitotl e ur 191 
NEE 197 
Nikkô-kôgaizeki VO 185 
Nu aber, drana o m e 194 
Onus soi 179 
HEH 201 
Ö-mikurizekisyd no Eege NER 186 
O-pukabosisd xe TERRE 196 
Raseni, oot ee Ee 178 
(ee i eto en 177 
Saikoku-nukabosisó u... 195 
Saisyü-nulkabosisOMe eS 196 
Sekisy Gri eee EE 192 
Simanukabosiso 95.9 nase 193 
Sirane en een hae E A 175 
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EE 192 
Suzunmeno-nie ge e eee e ere cu s Eee EY 199 
SUZUMENO VALIS E 199 
Taiwan-suzumenohie ........................ 202 
Pakane aE A taras ee 192 
Takane-suzumenohie ..................s 201 
Hamas O eee eode esee tre suere ree Eee 180 
JEE AA aceon cea eere ENT 178 
Lama Or Ze O waa ea 188 
MA AA E costes ocaso eT 176 


EE eee treten ceret 184 


Ta A E 175 
'Tisima-hosokógaizekisyÓ  .................. 184 
SM e ee ELE 191 
Aisima-nukabasi ee 198 
Tisima-suzumenohie ......-.... ees 199 
A eer c o tem 127 
'Tyósen-kurokógaizekisyÓ .................. 190 
Yama-suzumenohie ........................... 200 
ELE EE E 191 
LIADO Oseas dete re e eR S 194 
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Juncus nikkoensis SATAKE. 
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Juncus yakeisidakensis SATAKE. Ca. 37 
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Luzula taiwaniana SATAKE. Ca. 55 
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